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ted during the time the 
batteries are charging 
is reduced at the lamps 
to the proper point by 
the usual adjustment 
of the feeder or pres- 
sure equalizers. 11 
ing the charging peri 

alf regulation of the 
accumulators may be 
dispensed with by op- 
ening the switch 8, 
when both batteries 
will be connected in a 
single series to the full 
pressure of both dyna- 
mos. In addition to 
the apparatus shown in 
the diagram, each ser- 
ies of cells is provided 
with a double plug 
switch and sockets 
suitably disposed, by 
means of which the 
relative positions of 
the batteries on the 
two sides of the sys- 
tem may be changed 
by simply transposing 
the plugs from one 
socket to the other. 
The object of this ar- 
rangement is to pro- 
vide means for com- 
pensating for the unequal discharge of the batteries 
when the two sides of the lamp system are unbalanced ; 
and the transposition is never made oftener than once each 
day. In all other respects the manipulation of acoumu- 
lators when applied to three-wire systems is practically the 
same as when they are operated on the multiple aro plan. 
To increase the accumulator capacity of three-wire stations, 
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double batteries are added in parallel to the first set, just 
as additional dynamos would be. 

It was explained further back that the extra, or regu- 
lating cells, in each series often became charged sooner 
than the remainder of the cells, and required to be removed 
from the circuit before the others. This operation, of 
course, calls for some labor; and, little as it is, it would 
still be desirable to have the number of cells in a series 
remain fixed both during charge and discharge. By the 
use of what are called counter electromotive force cells, 
this result may be effected, and at the same time the 
pressure equalizer be dispensed with. These very simple 
cells are made like an ordinary Planté accumulator of 
plain sheets of an inoxidizible lead alloy and without 
active material. When a current is passed through them 
they act as gas voltameters, and while they instantly 
oppose a counter electromotive force of about two volts, they 
are incapable ef producing a current of any appreciable 
amount or duration on account of their inoxidizable 
property. The use of counter electromotive force cells in 
place of equalizers is 
advantageous in seve- 
ral ways, for not only 
may their internal 
resistance be made 80 
small as to be prac- 
tically negligible, 
but their counter 
electromotive force is 
as effectual in reducing 
excessive pressure as a 
dead wire resistance, 
while possessing the 
unequaled advantage 
that the fall in poten- 
tial of the current pas- 
sing through them is 
unaffected by any vari- 
ation in the strength 
of such current. 

The method of using 
these counter electro- 
motive force cells is 
shown in figure 11, 
which represents a == 
single series of accu- = 
mulators installed in 
connection with a 
direct lighting plant 
operating one dynamo, 
as first described, and 
for simplicity and = ai 
effectiveness this II 
method cannot be well 
exceeded. The dynamo is connected to the lamp mains, 
ae before, through an ammeter on one side, and 
through the upper contact of a two-way switch, s, on the 
other; while the battery, B, is similarly connected to the 
lamp mains on one side, but on the other the circuit is 
completed through several counter electromotive force 
cells, K,, the number opposed being governed by the position 
of the cell regulating switch, c s. When the lever of 
switch s is on its lower contact, the charging circuit is 
completed in the now familiar manner. The action of a 
plant arranged in the above way is as follows :—assuming 
the lever of the cell-regulating switch to be turned off, or 
open, as the expression goes, and that the dynamo switch 
1s on its upper contact, the dynamo alone supplies current 
to the lamp circuits. If, now, the lever of the cell-regu- 
lating switch is turned to its left hand contact plate, the 
battery will be similarly supplying current to the lamp 
circuits in conjunction with the dynamo, or alone if the 
dynamo switch is opened. If the dynamo switch is now 
turned to its lower contact, the dynamo current will divide 
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at the point where it connects between the battery and 
counter electromotive force cells, part going through the 
battery and back to the dynamo through the (—) lamp 
main, while the remainder will pass through the counter 
electromotive force cells to the lamps. Thus, while the 
full pressure of the dynamo current will be effective at the 
battery terminals, its pressure at the lamps will be less by 
2, 4, 6, etc., volts, according as 1, 2, 3, etc., counter electro- 
motive force cells are opposed to the passage of the current 
into the lamps by the position of the lever of the cell-regu- 
lating switch. 

When the battery has been fully charged and it is 
desired to stop the dynamo, the latter may be disconnected 
by opening the switch s,, when the battery alone will main- 
tain the lamps. As previously explained, the potential of 
the battery will be a maximum immediately after it has 
received a charge, so that in this case if the battery has 
the usual allowance of extra cells its potential will be 
higher than the lamps require. More or less of the counter 
E. M. F. cells may now be inserted in the lamp circuit, how- 

ever, until the poten- 

tial is suitably adjus- 

ted. Although during 

the greater part of the 

discharge the E. M. F. 

of the battery will 

— remain fairly constant, 

ur if discharged to its 

limit the potential will 

slowly fall towards 

the end, and this fall 

must be compensated 

for by removing one 

or more of the counter 

E. M. F. cells from the 
lamp circuit. 

It is to be noted that 
by means of the above 
method, the number of 
cells in the battery 
proper is fixed and 
unalterable during 
both the charge and 
discharge, and that 
whenever che dynamo 
is supplying current 
to the lamps, its sur- 
plus current is always 
available for charging 
the battery; moreover, 
only one adjustment of 
the counter E. M. F. 
regulating cells op- 
posed to the lamp cur- 
rent will be required. It is obvious that counter k. M. F. 
cells may be substituted with equal effectiveness for the 
equalizers and regulating cells employed in all of the pre- 
viously described systems, and it seems unnecessary to go 
into any further particulars in order to illustrate the prac- 
ticability of such systems when properly installed and 
operated: ; 

We have now to consider another branch of the electric 
lighting business, in which accumulators also claim a share 
of attention, viz.:—the supplying of current to lamps loca- 
ted at a considerable distance from the source of power. 

The first method to be considered, is known as the half 
direct plan, in which one or more series of cells are 
installed in any number of sub-stations conveniently 
located near centres of lamp consumption. The charging 
station may be situated wherever economy dictates, with- 
out any special reference to the location of the batteries, 
for although the expense of the charging wire and the cost 
of the energy wasted in it, cannot be neglected, both these 
factors must be offset by the saving effected from locating 
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action of the solenoid magnet causes one or more counter 
electromotive force cells to be inserted in the lamp circuit 
in such a way as to oppose their electromotive force to that 
of the charging current, while the full pressure of this cur- 
rent is available at the battery terminals. If now the 
number of lamps is increased to such an extent that not 
only all of the charg- 
ing current passes 
through them, but 
also that more or less 
current from the bat- 
tery joins in parallel 
with it; then the cur- 
rent from the battery 
will traverse the pol- 
arized magnet in the 
opposite direction 
from that previously 
taken by the charg- | 
ing current, and its 
armature will be 
moved against its 
right hand contact, 
thus short circuiting 
the solenoid magnet 
and the counter elec- 
tromotive force cells, 
as indicated by the 
broken line. For, as 
the sketch shows, the 
lever of the solenoid 
magnet is so balanced 
that when no current is traversing the magnet, its 
metallic contact rods all dip into their respective 
mercury cups, and so shunt around the counter electro- 
motive force cells with which the latter are in electrical 
connection. When the lamp load becomes reduced and 
the charging current is discontinued either by the stop- 
page of the dynamo, or by its being shunted past that 
particular battery by a movement of the switch s to the 
right, the battery : 
alone works into the 
lamp circuit, and the 
counter electromotive 
force cells are short 
circuited. | 
While the auto- 
matic regulator just 
described, when ap- r 
plied to the half 1111 
irect system, main- `° ni a 
tains the pressure at 
the lamps sufficiently 
uniform for practical 
purposes, whether the 
charging dynamo is 
operating or not, and 
although the prox- 
imity of the battery : 
to the lamps it sup- E 
plies prevents undue 
variation of potential 
when the load 
changes; yet a per- 
fectly automatic 
method of maintain- 
ing a constant potential at the lamp circuits, even where the 
resistance of the leads is great, would be generally useful, 
Such a method is illustrated in figure 15, in which the bat- 
tery, counter electromotive force cells, lamps and charging 
circuits occupy the same relative positions as before. The 
solenoid magnet of the regulator is no longer in series with 
the battery, however, and is, in fact, entirely disconnected 
from it, while the polarized magnet is replaced by a 
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second solenoid magnet, P u, wound to high resistance. The 
armature lever of this second solenoid 1s so mounted that 
when its core is attracted or released this lever moves over 
a series Of contact strips which are insulated from each other. 
Connected with these contact strips are coils of wire of 
suitable resistance, the whole constituting a simple rheostat, 
| more or less of the 
wire of which is in- 
cluded in a local cir- 
cuit, according to the 
position of the lever 
which acts as a mova- 
ble contact. The 
solenoid magnet of 
the regulator a B and 
one or two cells of 
accumulators are also 
included in the local 
circuit referred to, 
the strength of the 
current flowing in this 
circuit depending 
upon the amount of 
resistance inserted by 
the movement of the 
lever of the pressurg 
magnet P M. The 
latter magnet is gop- 
nected directly with 
the battery terminals, 
and as the potential 
of the bat rises 

and falls the current flowing through this 5 varies 
correspondingly, causing. a similar variation in the cur. 
rent in the local circuit. Thus an increase of pressure 
at the lamps, which are connected to the battery 
terminals, indirectly causes the armature of the regulating 
magnet a R to be attracted, and this in turn opposes one or 
more counter electromotive force cells in the amp circuit 
until the pressure again becomes normal, If the pressure 
at the lamps falls be- 

low normal the regu- 

lator acts in the re- 

' verse way, cutting 

out the counter elec- 
tromotive force cells 
until the normal pres- 
sure is again restored. - 
If in connection with 
this method the pol- 
arized consumer's 
switch, previously 
mentioned, is substi- 
tuted at s, the opera- 
tion of such a sub- 
station will be entire- 

ly automatic. 

It is proper to men- 
tion that the pressure 
magnet must be very 
sensitive and requires 
a delicate adjustment, 
besides being some- 
what costly on ac- 
count of the excel- 
lence of the work- 
manship required. Although I have only seen the instru- 
ment used in an experimental way, its practical application 
to similar purposes has given satisfactory results. 

Under certain circumstances, as, for example, when a 
lighting station is worked to its full capacity at night but 
during the day time has ample surplus power, the all- 
accumulator system may often be applied to increase the 
capacity of such a station with satisfactory results. In 
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such cases the sub-stations of accumulators are located at 
distant points in the usual way, the cells being charged 
during the day and discharged on the lamp circuits at 
night while the power plant is doing its regular work. 
The arrangement of the accumulators and regulating 
apparatus in the sub-stations of the all-accumulator system 
is practically the same as when the half direct system is 
employed, except that a simple transfer switch which trans- 
fers the battery from the lamp circuit to the charging cir- 
cuit, and vice versa, is used instead of the consumer’s switch. 

It is needless to say that all of the methods which have 
been described of employing accumulators in long-distance 
lighting may be adapted to existing lighting plants, and 
that when so adapted the earning capacity of such stations 
may be considerably increased without extending the 
capacity of the power plant. For this purpose there will 
usually be required a special dynamo at the central station, 
a charging circuit taking in the territory outside of the 
regular lighting limits, and one or more sub-stations with 
accumulators. 

There are, of course, 
numerous other ways of 
utilizing accumulators in 
central station supply sys- 
tems, such, for example, 
as the double battery 
method now operated in 


Power Storage Co., in 
which the dynamos are 
kept running for 24 hours 
dally, duplicate sets of 
accumulators being alter- 
nately inserted in the 
charging and supply cir- 
cuits at uniform intervals 
of time, by an automatic mechanical device. But I have 
limited this paper to a description of some of the simpler 


FIG. 21. 


methods of accumulator regulation which may be readily : 
adapted to ordinary lighting plants, and, in concluding, can . 


only hope that I have succeeded to some extent, at least, in 
showing that when so applied in an intelligent manner ac- 
cumulators do occupy a useful place in the industry of elec- 
tric lighting. : 
Through the courtesy of the Electrical Accumulator 
Co., I am enabled to present to the Institute this even- 


ing the first proofs of some cuts of a new line of stand- ' 
ar 


accuniulators recently brought out by that company. 
The cells referred to are shown in figures 16 to 21 inclu- 
sive, and their dimensions and capacities are described in 
the following table :— 


strongly acid after 
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CONTRIBUTIONS TO THE CHEMISTRY OF 
STORAGE BATTERIES.’ 


BY E. FRANKLAND, D.O. L., F, R. 8. 


Unner this title I communicated to the Royal Society, 
in February, 1883, the results of some experiments on the 
reactions 1 during the charging and discharging 
of a storage cell. I showed that no appreciable part of the 
storage effect was due to occluded gases, as had been 
previously suggested by some chemists and physicists ; but 
that the act of charging consisted essentially in the 
decomposition of lead sulphate, whilst the discharge was 
produced by the recomposition of this salt. | 

The establishment of these, as practically the only 
reactions going on in a storage cell, enabled me to presoribe 
a very simple method by which the charge in any cell 
could be ascertained, for as sulphuric acid is liberated 
during the charging and absorbed by the active material 
of the plates during discharge, the amount of charge could 
at any time be measured by ascertaining the amount of free 
sulphuric acid in the cell; in other words, by simply deter- 
mining the specific gravity of the electrolyte ; and this 
method has since been very generally adopted by the users 
of storage batteries. 

In continuing these experiments it soon became evident 
that the lead sulphate formed and decomposed in the cell 
could not be the ordinary white sulphate hitherto known 
to chemists, because, in the first place, the active material 
of the plates always remains colored, even after discharge ; 
and, secondly, because whenever white sulphate is produced 
through abnormal reactions in the cell, it is afterwards 
decomposed only with extreme difficulty by the electric 
current. 

In order to obtain some light upon the composition of 
the sulphate formed and decomposed in the cell, I have 
studied the action of dilute sulphuric acid upon litharge 


and minium. 


ACTION OF DILUTE SULPHURIC ACID ON LITHARGE, 


Finely powdered litharge was treated with successive 
portions of dilute sulphuric acid until the liquid remains 
rolonged trituration. The resulting 
insoluble buff-colo wder was washed with water till 
free from acid, and dried first at 100° C., and afterwards 
at 150—160°. The loss at this higher temperature was less 
than 0.2 per cent., and was therefore due to hygroscopic 
moisture. 

PbO and SO, were then determined in the dried com- 
pound as follows:—The salt was dissolved in a small, 


1. A paper read before the Royal Society, June 20, 1889. 
. % Proceedings of the Royal Society, vol. xxxv., page 67. 


LIST OF ELECTRICAL ACCUMULATOR CO.’8 STANDARD CELLS. 


(Approximate data.) 


Charging Worse ae and 
: Amperes 
„ Type = N 
H of Normal Normal Maximum 
cells 
. (2 |£ 
2 É 
Amperes 3 8.8 3 8.8 
| 2 E8 | a | 83 
1615 L || 15 to 30 30 300 40 | 250 
17 & 18 28 M 10 to 25 25 150 80 | 110 
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21 5 8 1 to 2 2 88 8 6 
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Electromotive force of each cell is about 2 volts. 
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quantity of pure concentrated solution of caustic 0 
and the solution, after dilution, was saturated with CO,. 
(According to H. Rose, COPbo“ is soluble in COKo,, but 
not in CO Ho Ko.) Any excess of CO,, which might have 
caused the COP bo“ to dissolve, was avoided by warming 
the liquid with the precipitate on the water bath to a 
temperature at which the COHoKo begins to dissociate. 
The liquid was then allowed to cool and stand 12 hours 
before filtering. The COPbo” was filtered off, converted 
into nitrate, and precipitated and weighed as sulphate. 
The sulphuric acid was determined in the filtrate from the 
COPbo”. 

1.2964 grms. of the salt gave 0.6647 grm. baric sulphate 
and 1.4437 grms. plumbic sulphate. . 

These numbers agree closely with the formula— 

(*,(SO (PbO),, 

as is seen from the following comparison of calculated and 
experimental numbers :— 


Calculated. Found. 

— — 
o oneone. 240 .... 17.71 . 17.61 
5 PD VOD. 1115 ... 82.29 81.96 
1355 100.00 99.57 


These analytical results suggest the following graphic 
formula :— 


PbO, PbO, 
PbO, PbO, PbO, 


The formation of this salt may be represented by the 
following equation :— 
5 PbO + 3 SO,H, S, Pb. O + 3 OH, 
Litharge. Sulphuric Buff lead Water. 
acid. salt. 


(To be continued.) 


POINTERS. 


.... Exckss of pressure in a constant potential system means, 
as an electric light man once tersely remarked to me, coal 
wasted, filaments busted, patrons disgusted.”—C. C. Haskins. 


.. . . THERE is always a triangular duel between the patron, the 
company and the coal pile on the subject of amperes, volts, 
candles, lamps and dollars.—C. C. Haskins. 


... . THE great development in electricity will be, I am 
firmly convinced, in discovering a more economical process of 
roducing it. At present we only get from coal consumed about 
our or five per cent. of its latentelectricity. The rest is wasted in 
, heating water, expanding steam, pushing pistons, turning wheels, 
and finally causing a dynamo-machine to operate. A process will 
ultimately be found for 1 90 to 95 per cent. of the latent 
TA directly from the coal. Then steam engines will be 
abolished, and that day is not far off now. Already we can get 
electricity direct from coal to the amount of 90 pi cent. but only 
for experimental purposes. When I was on shipboard coming 
over I used to sit on deck by the hour and watch the waves. It 
made me positively savage to think of all that power going to 
waste. But we'll chain it up one of these days, along with 
Ni Falls and the winds. That will be the electric millennium. 
LT A. Edison. 


ELECTRICAL NOTES OF A TRANSATLANTIC TRIP.' 
BY THOMAS D. LOCKWOOD., 


ALrTuouGa the English Electrical Review has heretofore 
been so good as to intimate in speaking of some of my 
pen productions, that they are characterized by such a 
mixture of practical information and humor as only a true 
born American could produce, yet itis a fact, as some 
among you have long been aware, that I am of English 


parentage and birth, and lived in England for the first 16 
years of my life. 

It thus came about that I was more easil 
assimilate in habit and thought with the 


1. Read before the American Institute of Electrical Engineers, New York, 
October 15th, 1889. 


enabled to 
nglish elec- 
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tricians whom I had the good fortune to meet, than is 
usual, and my visit, so far as the British Isles were con- 
cerned—though the first one in 24 years—was much like 
the return of a wanderer to his home. 

The most difficult part of this paper was the choice of 
a suitable designation therefor. 1 cogitated over many, 
among others I thought for a moment of denominating it 
“A visit to Europa and the Bull;” the Bull, of course, 
1 playfully indicative of the domain of John of that 
ilk. 


Calm contemplation, however, showed me that “ Europa 
and the Bull” were out of question, and that such a title 
would have appeared in the highest degree anomalous to 
those who consider the United Kingdom as constituting 
a part of Europe. Moreover, it might be thought by others 
that, as I spent so little time on the Continent of Europe 
and saw so little of it, I was not authorized to speak 80 
h of my humble few days in France and 

elgium; and, inasmuch as many of my observations, for 
example, those on outdoor electrical construction, are 
equally applicable to continental and insular Europe, there 
might be some doubt in the minds of my auditors whether 
there was any clean out line of differentiation between the 
two elements of such a combination title. 

Indeed, while myself oonsidering this composite caption, 
I was forcibly reminded of a remarkable passage in the 
life of the late Alfred Smee, Esq. (he who was principally 
known as the inventor of the Smee battery, in which polar- 
ization was prevented or materially retarded by maki 
the negative plate of silver, coated with finely divid 
platinum), but who was really one of the most able of the 
early electricians and electro-metallurgists, and a general 
philosopher of high merit. 

Mr. Smee, during the years 1845 to 1847, took a great 
interest in the potato disease, and his view that the disease 
was produced by the ravages of a variety of aphides 
excited considerable rancorous animosity and ridicule. 

In a pantomine exhibited at Drury Lane appeared the 
following :— 

Scene—A T with shows, etc. 

Little Boy (looking at a peep show). 

Showman, loquitor :— 

“ This is the Aphis vastator, as you may see, 
Very much magnified by Mr. Smee.” 

Boy—“ Please, sir, which is the aphis and which is the 
tater ?” 

Showman—“ Whichever you like, my young investi- 
gator.” 

And in the same manner had I chosen the enterprising 
title already referred to, my hearers might have felt dis- 
poe 0 enquire :— Which is Europa and which is the 

My excursion from the time I left home until the day of 
my return extended over a period of twelve weeks, minus 
two days. I sailed from Montreal in the steamship Van- 
couver of the Dominion Line, and had a short passage, an 
over 48 hours of river and gulf sailing. 

Passengers taking this route have a very short sea space 
and a correspondingly long and delightful smooth water 
and land-locked experience ; they have a greater chance of 
seeing icebergs, whales and porpoises ; with a certainty of 
cooler weather and a reasonable possibility of rougher seas. 
I returned in the City of Rome, the only Anchor Line 
steamer plying between Liverpool and New York. __ 

I stayed on my arrival in England a few days in Liver. 
pool, passed on to the Derbyshire peak district, then to 
Birmingham. From thence I went to London, making my 
head-quarters not in the city, but in a most beautiful town, 
Tunbridge Wells, which is an inland watering place some 
30 miles distant, in Kent. Later I passed over by way of 
Dieppe to Paris, and, after a few days there, returned to 
England through Brussels and Antwerp. 

After staying a few days more in London, I went to 
Scotland, calling at the cathedral cities of Lincoln and 
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York, and at the manufacturing city of Newcastle-on- 
Tyne. I halted at Edinburgh, passing on later to Inver- 
ness, via Perth; and then down the Caledonian canal to 
Glasgow and back to London, stopping en route once more 
at Edinburgh. Then I took a side trip from London to 
Salisbury, Bath, Gloucester and Worcester, and again 
returned to London via Oxford. Finally I started from 
London to Chester, a most charmingly antiquated walled 
city, visited some of the North Wales watering places, 
inspected the medieval castles of Conway and Carnarvon, 
climbed Snowden ; sailed from Holyhead to Dublin ; took 
railway to Cork, passing the celebrated Blarney castle and 
stone; spent a day at Killarney, and took ship at Queens. 
town. 

My visit was not a business trip, and I made no attempt 
to combine pleasure with business, but it is hardly neces- 
sary to say that I did not travel with my eyes shut; and 
that when anything electrical came before me, I had no 
hesitation in making observations on it. However, my 
observations were somewhat desultory, and my account of 
them will necessarily also partake of that character. 


TELEGRAPHY. 


I saw little of interest in telegraphy until my arrival in 
London, where I lost no time in looking up Mr. William 
H. Preece, the well-known electrician of the British tele- 
graphs, whose urbanity and good nature were as usual far 
above par. By his favor I was able to inspect the central 
telegraph station, which is located in an immense build- 
ing in St. Martins Le Grand, just opposite the general 
post- office build ing proper. 

I was placed in the care of Mr. Cooper, a genial gentle- 
man, charged to a high potential with useful information, 
and in his company paid my respects to Mr. H. C. Fischer, 
the controller of the central station. 

Mr. Fischer, with whom I had had some previous 
acquaintance during his visit to America in 1877, made 
strenuous efforts to recollect me, and I think succeeded, 
although Iam not sure. But if his recollection was not 
perfect, it was at least a good imitation, and did not in the 
least interfere with the cordial reception which I received 
at his hands. 

The London operating room, or rooms, is an immense 
affair. Heretofore I had a most exalted opinion of the 
size of the Western Union room in New York, but the 
London room was a decided revelation. I noticed a very 
peculiar effect there. When first introduced a good sized 
room filled with operators, or more properly telegraphists, 
and apparatus dawned upon my vision ; and i eee with 
Mr. Cooper and the superintendent in charge I wandered 
through it; but near the end we suddenly turn a corner, 
and another vista, as wide and long as the first, appears, 
which again we traverse only to find once more, as we 
approach its farthest limit, that a third vast expanse lies 
before us, and so on apparently for half a dozen successive 
times. Then I was led upstairs, where a similar succession 
of rooms was exhibited to my bewildered gaze. 

Morse instruments, both sounder and ink writer, were 
there to be found. The single needle also appeared to 
hold its own, and I saw something new to me, viz.: tele- 
graphists reading by sound from the click of the single 
needle as it vibrated from one side to the other, striking 
its limiting stop. 

With respect to the Morse, I do not think the average 
transmission is as fast as is the American average, nor do I 
think it possible to achieve extremely rapid sending with 
the heavy keys generally in use. 

I was greatly interested with the way in which the 
Delany multiplex has been taken up by the British tele- 

raphio authorities. It may have been in some degree 
improved and modified, and I understood that the number 
of circuits, simultaneously worked successfully, were not 
as great as had been hoped for, but still it was in use; its 
use was increasing, it was doing good work on lines of 
considerable length, and the operators liked it. 
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Upon making inquiries about the Wheatstone auto- 
matic, it was to be noted that while authorities united in 
enthusiastic praise of its qualifications as a fast telegraph 
in all cases where the matter transmitted was to be 
received in duplicate or in multiple, such as news; the 
praise was by no means so emphatic with respect to its 
ordinary use as a means of transmission for business mes- 
sages, as so much time was required to be taken up in the 


, preliminary measure of punching. 


The pneumatic despatch branch of the London station 
is on an equal scale of immensity, and, in fact, is one of 
the great features of London telegraphy. Throughout 
the length and breadth of the land I found civility and 
prompt attention in the matter of receiving and delivering 
telegrams. Early and late I tested the telegraphic servicu 
and found it up to the mark, 

It is, I believe, a regulation that all telegrams are to be 
prepaid by stamps; the said stamps in all cases to be 
afixed by the sender. The former of these provisions is 
no doubt invariably carried out, but, as the latter is not 
always, I cannot speak positively as to either. 

As a matter of fact, I was rarely required to affix my 
own stamps in telegraph offices in large cities, whereas the 
letter of the law was fully carried out in small places; the 
principle being, I suppose at these places, to make up in 
formality for what was lacking in amount of business. 

The facilities for telegraphy in the United Kingdom are 
wonderfully complete, and I found no place too small for a 
telegraph office; moreover, in my opinion, telegraphy is 
there cheap, in spite of the fact that the address and signa- 
ture has to be counted in and paid for. 

The dynamo does not appear to be employed as a source 
of telegraphic currents, and here, I think, the British tele- 
graph system is a little behind the times. Yet, as far 
back as 1873, I understand that Mr. Preece experimented 
with the Gramme machine for this purpose, but found it 
too unsteady for the Wheatstone automatic instruments. 
There are 23,000 cells of battery in use at the central 
station in London, and 220 circuits are supplied by accu- 
mulators. 

Do I approve of the telegraphs being owned by the gov- 
ernment? In a monarchy, whether limited or absolute, yes. 
Because the government is permanent and usually stable. 
It answers well in England, it is cheap and good. But does 
it pay? Well, if you consider that the agencies of a gov- 
ernment should be administered for the people's benefit, I 
think it does. But for a republic, at least one like ours, in 
which radical and sweeping changes of administration 
occur at frequent intervals, I am clearly of the impression 
that a government ownership would be an unqualified evil. 
No doubt a government control leads to a superabundance 
of red tape ; to the ridiculously excessive formalities of the 
circumlocution of office, and to extreme conservatism. It 
also acts as adamp sheet upon invention. Yet, in spite of 
these tendencies, the telegraphs of the British Isles are, I 
think, on the whole better managed and better manned 
than they would be by one or more corporations; and the 
question of remunerativeness seems to me quite of a sec- 
ondary character, since, even though the telegraph depart- 
ment be not profitable, it seems at least evident that the 
people are enjoying a lower rate than they would under 
other circumstances be entitled to or receive. 

The rigid rule of discipline was, however, well illus- 
trated in an attempt which I made to see the telegraph office 
at Birmingham, but where I was told that they would have 
to write to London for permission to allow my visit. I 
could not wait the exchange of correspondence, and thus 
have not, as yet, seen the telegraph office there. It seems 
the telegraph department does not use its wires at all on 
office business, but employs the mail altogether, the wires 
being reserved exclusively for paid business. 


ELECTRIC LIGHTING. 


From my point of sight as an electrical engineer I was 
disappointed to find that electric street lighting was, com- 
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paratively speaking, still a thing of the future nearly all 
over the kingdom. Not that electric lighting is not being 
done, but that so little of what can be done is seen. In- 
stead of having electric illumination all around you, as we 
have it, we have, so to speak, to hunt up installations. 

There are a number of central station plants in London, but 
London is an immensity, and might contain many more, and 

et electric lighting would be conspicuous by its paucity. 

ou may, for example, walk through Holborn and Oxford 
street and see lines of glorious shops lighted electrically ; 
you may go to Grosvenor Gallery and watch the historical 
illumination there, and you may at various factories see 
that the eleotric light is for this class of work being exten- 
sively employed. 

The Great Western Railway Station at Paddington is 
lighted up by 100 arc lamps and an infinity of incandes- 
cent hairpins ; and many seaside resorts know of the elec- 
tric light; while at Glasgow and Liverpool are central 
lighting stations of high capacity; but, in spite of all this, 
you cannot help forming and bringing home the impression 
that there has been but little done in comparison with the 
immense amount which remains undone in this branch of 
electrical application. The truth is, that the British public 
seems to have had a surfeit of electric lighting companies 
at an early date, with all that an electric lighting company 
implied, in the years 1878 to 1882, and has of late years had 
no wish to take a second dose. 

As a telephone electrician, I felt disposed to congratu- 
late the telephone and telegraph people that they had 
escaped the horrors of burned out central stations and 
disturbed circuits. 

Such lighting companies as may hereafter undertake to 
occupy this field are also to be congratulated that they will 
have the several years experience of others and all of the 
many improvements which have been produced in appa- 
ratus and insulation to profit by. I think that municipali- 
ties in England will themselves shortly take up this matter. 
In no case, I am sure, will“ undertakers’ wire or the reck- 
less class of construction, which we have too often seen in 

this land of liberty, be tolerated. 

Isolated house lighting is, however, well advanced. 
Enquiries which I made proved that this branch of incan- 
descent electric lighting, which has overflowed upon the 
steamships and boats, is very popular. In the several 
examples of it which came under my personal notice the 
electricity is drawn from secondary batteries, which are 
during the day charged by a dynamo. 

I had the happiness of dining with Mr. W. H. Preece at 
his house at Wimbledon, and of examining his lighting plant. 
He uses the secondary cells of the Electrical Power Storage 
Co. The plates are formed of a leaden grid, the perfor- 
ations of the positive plate being filled originally with 
minium, while those of the negative plate are filled with 
litharge. The charging dynamo was run by a gas engine, 
and Mr. Preece informed me that it cost him exactly as 
much for gas as it did when he used gas for illuminatin 
piz pores, while he had a much greater amount of light. Í 
am bound to state that, in my opinion, the light was superb, 
being apparently softer and more equable than when oper- 
ated directly from the dynamo. 

While upon this subject I may state that I also had the 
pleasure of inspecting the beautiful laboratory and work- 
sbop of Sir David Salomons at Broomhill, Tunbridge 
Wells. Sir David is a wealthy amateur who has made the 
realm of secondary batteries peculiarly his own, and who 
has written a text book on their construction and care, 
which, if not absolutely faultless, is certainly the most 
useful and practical work on the subject in existence. He 
has a pair of fine compound steam engines and several 
dynamos, these being connected with the prime motors by 
leather link belts of American manufacture. 

A 5 number of storage cells, several hundred I 
shoul prise, and in prime condition, are located in a side 

room floored with glazed tile, the entire floor sloping to 
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one side for the purposes of drainage. In the machine shop 
I saw some of the finest machine tools that my eyes have 
ever fallen upon—lathes, drills, planers, sharpers, and 80 
forth—and it was particularly noticeable that each machine 
was provided with its own electromotor. All of the motors 
were of the Elwell Parker make. Upon a shelf in the 
laboratory office were a few well chosen books, among 
which I noticed the last bound volume of the proceedings 


of this Institute. 


Sir David uses these motors for every conceivable pur- 
pose, furnishing electric light and power for his entire 
establishment ; and while I was there electricity was 
employed in making butter. If an electrician whose heart 
is in his work is ever justified in cherishing envy in his 
bosom, it is when visiting such a place as that of Sir David 
Salomons, and he has my heartiest acknowledgements for 
the kind way in which he allowed me to inspect the same, 
though himself absent. 

I saw throughout my travels little in the motor line, 
except those to which I have referred, but I am informed 
that the use of electromotors in Britain is already great 
and is rapidly increasing. 


TELEPHONY. 


The chief centres of good work in telephony are Dundee, 
Glasgow, Liverpool, London, Edinburgh, Manchester and 
Birmingham. , The fact that I mention Birmingham last 
shows that no attempt at classification has been made. I 
could not inspect the Liverpool central station, as I hap- 
pened to be there only during holidays, when the author- 
ities were all absent; and, for lack of time, I was unable 
to visit Manchester at all; but I saw a good deal of the 
Liverpool outside construction, and I heard enough about 
Manchester to assure myself that the installation was par 
excellence. 

Many of you will be aware that three of the principal 
telephone companies in England, viz.: the United, the 
National and the Lancashire and Cheshire have recently 
joined their forces under the name of the National Tele- 
phone Co., Limited. 

This company has now taken charge of the London 
exchange, where I was rather surprised to find that there 
were already more than 7,000 subscribers. 

There nearly all lines were built over the housetops, 
with tubular iron fixtures of a construction, beautiful and 
light and yet strong, A very peculiar feature of this 
London construction was that the wires of a route were, as 
a rule, all strung in a vertical plane, there being very few 
cross arms. This made a very symmetrical appearance, but 
it struck me that it was hardly a sufficient utilization of a 
route, or, as the Britons say, of the “way leave.” This, 
however, was the work of the United company, and | 
think was not in accordance with the judgment of the 
engineer of that company, who remains in the same 
capacity with its successor. 

he post-office department charges the telephone com- 
panies a regular royalty, it having been legally decided 
that the telephone is a “telegraph” within the meaning of 
the statute. The Postmaster General apparently does not 
like the actions of the companies in uniting, although none 
of them were competitive, but all working in distinct terri- 
tories. There is no doubt, however, that he fears that the 
capitalization will unnecessarily enlarge, and will be a big 
bite for the government mouth whenever, and if ever, 
purchase may be decided upon. 

It does not seem to me likely that the Postmaster Gen- 
eral will take any steps to harass the companies, nor do I 
believe that the post-office telegraph department will care 
for a long time to come to trouble itself with telephony ; 
and it is my opinion that the remaining telephone com- 
panies will soon in turn be absorbed or otherwise unite 
with the National company. 

Long-line telephone work in Great Britain is, of course, 
limited by the size of the island, and by the peculiar rela- 
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tive position of the large towns. I found 5 good talk - 
ing between Birmingham and the several towns of 
Sheffield, Derby and Nottingham; between Glasgow and 
Edinburgh and Dundee; and opon T fine from Sun- 
derland to points upward of a hundred miles distant. For 
these latter distances, circuits had to be artificially made 
up. In London there are necessarily many central tele- 
hone stations. No one who has not seen and studied 
ndon, can form an idea of its vastness ; and by reason 
of this vastness there will always be (notwithstanding the 
manifest excellencies of centralization) a plurality of 
central stations connected by trunk lines, mainly converg- 
ing to a principal trunk station ; but supplemented by a 
sufficient number of trunks between such central stations 
as are adjacent to each other. Yet I should say that there 
are at present too many central stations, and that they are 
too close together ; and I am under the impression that the 
present management thinks so too, and will condense 
closely grouped central offices considerably 

In Scotland I found a regular multiple switch-board in 
the Glasgow central station, which was the most American 
looking central station which I have seen anywhere. In 
Glasgow, also, a “nickel in the slot” toll box has been 
devised, and is largely used at public stations, a penny or 
a certain number of pennies being the local charge, and a 
sixpence or more, the trunk line, or out of town charge, 
The operator can tell by peculiar sound signals automati- 
cally given by the po of a coin or coins, whether the 
proper amount is dropped in; and, if not, the machine 
simply absorbs what has been put in and does not grant 
the desired accommodation. Regular subscribers have a 
check-key which operates the apparatus without requiring 
the electro-deposition of a coin. This machine is well 
spoken of, and is said to give satisfaction. In some other 
parts of England, these boxes are also used, and non-sub- 
scribers to the exchange may purchase a local check-key 
for the purpose of using at any time the public station 
without having to pay every time. It may be of interest 
to state that at every railway station in England the 
“nickel in the slot” or rather the “copper in the slot” 
machine applied to a variety of uses, is to be found. The 
weighing machine is the most popular, but the electrical 
shocking machine is a close second. 

The best working long lines which I found were without 
doubt those belonging to the Northern District Telephone 
Co. This company is in charge of Mr. C. B. Clay, of Sun- 
derland ; the lines are new and are built of the latest model. 

In Newcastle, all lines, both telegraph and telephone, 
which are owned by the government are underground. 
They work very well and the government telephone sys- 
tem there is ably managed by Mr. A. W. Heaviside, who 
based his telephone exchange upon a pre-telephone 
exchange, actually in existence in Newcastle and operating 
dial telegraphs, long before the telephone exchange was 
thought of, or the telephone itself invented. 

The National Telephone Co. is fortunate in having such 
men as Messrs. Bennett, Coleman, Jackson, Phillips, Sin- 
clair, and as far as possible, employs men trained by pre- 
vious education and experience to be equally efficient in a 
business and technical capacity. 

As to electrical construction outside, I may say without 
hesitation, that the average is far above ours, whether 
telegraphic, telephonic or otherwise. The poles are no 
longer than are necessary, are uniformly well trimmed and 
painted, and above all, are well stayed. Mile after mile I 
have ridden on a railway both in England and on the Con 
tinent, and found every pole “stayed,” or, as we would 
say, guyed.“ The cross-arms are usually short, and pro- 
ject alternately a greater distance to one side or the other, 
that is, the upper cross-arm may carry two insulators on 
the right side of the pole and but one on the left. While 
the next will reverse that, two being on the left and one on 
the right, and so on. The telephone companies had much 
house-top construction, but the same system of staying 
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prevailed, so that the construction was superb, even though 
the roofs were all of the pitched variety. In Sunderland 
only, and the other towns where the Norther District 
Telephone Co. holds sway, are to be found long cross-arms 
à la American, the idea having heen imported by Mr. Clay 
who visited the United States a year or two ago, and who 
is a manager of the most progressive type. 

In Edinburgh, though nearly all wires were overhead, 
they were so symmetrically arranged as to be hardly 
noticed. Mr. A. R. Bennett, who is general manager of 
the Edinburgh district, looks also after Dundee, Gala. 
shiels, Dumfries, and many other towns. 

The above remarks apply alike to the government con. 
struction in Great Britain, France and Belgium, and to the 
construction of telephone companies. 

The only underground telephone line work which I 
found was the well-known Paris sewer work, and the gov- 
ernment telephone exchange wires at Newcastle upon 
Tyne; but the National Telephone Co. is beginning to lay 
some underground wires in Birmingham. 

At Birmingham also, I noticed some little pole work, and 
it was both amusing and instructive, to see that, wherever 
possible, the poe were modestly planted close to the gable 
end of a block of buildings ; or inside of a high fence ; or 
in the corner of a vacant lot, so as to attract as little notice 
as possible, 

found that silicious bronze wire was well thought of 
throughout the several territories which I visited, and in 
general use. It can be made of a conductivity nearly as 
high as copper, while it is tougher ; and it is much better 
for telephone work than iron, because not only is the con- 
ductivity higher, but it possesses a much lower co-efficient 
of self- ind uetion. 

One telephone span I saw in the south of England cross- 
ing the opening of the Dartmouth harbor, which was 
certainly not much less than half a mile in length, I 
venture the prophecy that in the near future we shall use 
silicious bronze here in the United States much more than 
heretofore we have done. 

In France I visited, of course, the Exposition, and met 
Messrs. Abdank-Abakanowicz and Berthon, both old 
friends. ‘The finest electrical affair about the exposition 
to my mind, was the way in which the great fountain was 
illuminated in kaleidoscopic colors every night. This has 
of course often been done before, but never, I think, so 
perfectly or on such ascale. The success of the installation 
is due to Mr. Aylmer, who has had it in charge. 

I stood in the tower and admired, and then I went down 
through the tunnels and stood beneath the fountain, where 
the arc lights were reflected through colored screens, and 
through the plate glass floor; and marveled and admired 
still more; especially when I saw how the levers arranged 
in the tower like those of the Pennsylvania railway signal 
tower worked pneumatically the screen mechanism below, 
and kept an ever changing succession of beautiful colors 
upon the different fountain jets; and all this apparently, so 
far as the crowd could see, working itself; for there was 
no manifest link between the operating tower and the 
fountain. 

The exposition telephone station as arranged by Mr. L. 
Berthon was a sight in itself, with its multiple switch- 
board ; its closets for private communication ; its samples 
of fine electrical apparatus made by the Société Generale 
des Telephones, and its apparatus and circuit arrangements 
for receiving operatic performances, and reissuing them 
for the delectation of numerous auditors. 

Long telephone lines stretch from Paris to Havre, Lille, 
Bruxelles, Lyons and Marseilles, and work admirably. 


These are chiefly of copper and are arranged in metallic 
circuits. | 

Mr. Berthon, the managing engineer of the Socidté 
Generale des Telephones, told me that his company while 
sparing no effort to keep up its efficiency, had for some 
little time been lying on its oars in view of the possible 
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purchase of its telephonic property by the government. 
And as you are aware, the government has since decided to 
acquire this property, and has in fact taken possession of 
it, Which action, I believe, to be an unfortunate one, alike 
for the government, the Sociètè and the people. 

Of course the great Edison exhibit with its 9,000 feet of 
floor space was a tremendous affair, and although it would 
naturally impress the observer without any extraneous aid, 
it is fair to say that its merits were literally hammered into 
the visitor’s mind by the able enthusiast who had it in 
charge. 

This, together with the surpassingly fine exhibit made 
by the Thomson-Houston company in association with the 
Thomson Electric Welding Co., and also the unique 
historical exhibit, made by the American Bell Telephone 
Co., fully redeemed the electrical section, from any par- 
ticipancy in the otherwise too true charge that the share 
of America in the great exposition was comparatively 
insignificant. | 

The compound engines, built by Messrs. Davey, Pax- 
man & Co., of Colchester, England, to run the dynamo for 
lighting the fountain tower, and exhibition, were an inter- 
esting sight to me. I was delighted to watch their fine 
and speedy regulation as the requirements varied. The 
young man who was running them, was a rising electrician, 
Mr. H. D. Wilkinson, the same who succeeded Mr. Ken- 
nelly in the authorship of the series of electrical measure- 
ments articles lately published by the London Electrician, 

Mr. Wilkinson, believing it right to give himself a prac- 
tical intimacy with all branches of electrical engineering, 
was taking this method of doing so, and illustrating the 
English tendency to carry out to the fullest extent the 


scriptural maxim “ whatsoever thy hand findeth to do, do it 


with thy might.” 

I was favored by Messrs. Siemens Bros, and Co., by 
ermission to visit their works at Charlton, Woolwich. 
‘here I found active work going on in all branches of 
electrical manufacture, but the most new and interesting 
feature to me was thé submarine cable work which I wit- 
nessed in various stages. This I could not avoid reflecting, 
is the one branch of electrical work in which Britain is 
practically without competition. Here I met Mr. Frank 
Jacob, the electrician of the Siemens’s company ; a remark- 
ably able and intelligent man, and the inventor of one of 
the earliest systems of multiple telephony and combined 
telephony and telegraphy. A most interesting feature of 
the Siemens’s works is the testing room, where every foot of 
cable is tested during the process of manufacture. Im- 
mediately across the river, and thus an opposition physically 
as well as commercially, is the rival cable establishment of 
Silvertown. 

Speaking of manufactories, brings to mind that the 
tendency of the British business public to consolidations 
(or amalgamation as it is mercurially termed) after having 
swept over all the breweries, distilleries, and gas com- 
panies within reach, and after having touched the tele- 
phone companies, is now exerting itself upon the electrical 
manufacturing interests ; as evidenced by the fact that all 
of the storage battery companies and electric railway com- 
panies have amalgamated to form “The Electric Con- 
struction Corporation, Limited,” and that the various 
Woodhouse and Rawson manufacturing companies have 
also consolidated into a large joint stock corporation. 

While in Birmingham, and engaged in visiting the local 
lions, I went to see Aston Hall, the free museum of the town. 

In one of the many interesting rooms there, I observed 
on exhibition, an old fashioned large magneto machine 
designed, as an inscription thereon informed me, for use in 
electro-plating. Upon close inspection, I found it to be the 
first magneto machine ever designed for that purpose ; 
namely, that made and patented in 1842 by Stephen J. 
Woolrich. This machine was presented to the museum, 
by ‘Thomas Prime and Son, electro-metallurgists, of 
Birmingham. 
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Passing through the cathedrals and abbeys of Great 
Britain, my bosom, like that of Sir Joseph Porter, K. C. 
B., swelled with pride, to note how these buildings and 
their precincts were made into a species of mundane Val- 
halla, where the worthies of the nation, distinguished in 
war, science, or literature were immortalized, and their 
memories treasured, for the example and encouragement of 
their countrymen, and asa mark of appreciative acknow- 
ledgement of their services rendered to their country. 

In Westminster Abbey I remarked the tombstone of 
William Spottiswoode, electrician and philosopher, while 
in the abbey and churchyard of Melrose I noticed 
respectively the -graves of Michael Scott, and Sir David 
Brewster, one the friend of True Thomas, the Rhymer, of 
Ercildown and the scientist par excellence of the 14th 
century ; the other one of the more fortunate wizards of 
the 19th century; Michael in his day was called a 
“ wizard,” but would probably now be called an electrician. 

In conclusion, I desire to say that the cordial and fra- 
ternal manner in which everywhere I was received by 
electricians, and by those interested in electrical develop- 
ment, and the hearty hospitality which I received, merit 
and receive.on my part the profoundest appreciation and 
the warmest reciprocal feelings of kindliness. 

Never from the moment that I set my foot on 
European shores until the moment of departure had I aay 
need to feel that I was a stranger in a strange land. 


THE LAW OF “INVERSE SQUARE.” 
BY TOWNSEND WOLCOTT. 


TurRovuGuHout the whole domain of physical science there 
is perhaps no quantitative law which has occasioned more 
misunderstanding than the so-called law of inverse square. 

The non-mathematical student of science nearly always 
misapplies the law, obtaining in some instances results as 
far from the truth as though the law had no existence, and 
even mathematicians have sometimes held that the law is 
oe approximate. 

n the present state of science, however, there is no 
physical fact which rests on stronger evidence than the law 
of central forces, which in a particular case becomes the law 
of inverse square. That is, the force is inversely propor- 
tional to the square of the distance ; exactly, not 
approximately. | 

We will first illustrate the meaning of this law and then 
demonstrate its truth. 

Even before Newton it had been conjectured that the 
heavenly bodies might attract each other with a force 
inversely proportional to the square of the distance between 
them. Newton was the first to give an experimental proof 
in the case of the moon, an achievement which has lost 
none of its lustre in the two centuries since elapsed. 

Now what are we to understand by the distance between 
two bodies? Is it to be measured between the nearest 
points, or the centres of figure, or centres of gravity? 
In the case of the heavenly bodies, their diameters are 80 
small in comparison with the distance between them, that 
except in the most refined investigations, it makes no 
sensible difference which of the distances we take. 

In some other cases we may assume the mass of each 
body to be concentrated at one point and then take the 
distance between these points. For instance, in a homo: 
geneous sphere, and in a sphere consisting of concentric 
layers, each layer being of the same density throughout 
itself, but of a different density from the other layers, we 
may take the centre of figure. But the solution of particular 
cases is not our principal object. The only perfectly ger- 

ies, 


eral method of treating the attraction between two bo 

is to take the sum of the attractions between each element 
of volume of one body, and each element of the other body. 
This summation requires a sextuple integration, and in the 
general case cannot be performed. l 
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The very fact, however, that the law of inverse square 
applies to the infinitely small elements of volume would 
insure that it could not be true for the whole masses 
after six integrations, except in special cases. 

This is one point which is generally misunderstood by 
those who are not familiar with the calculus. The intensity 
of light radiating from a point, follows the law of inverse 
square, and the reason seems to be generally understood ; 
namely, that the intensity is inversely as the area over 
which the light is distributed. This is the key to the whole 
subject. All known central forces (both attractions and 
repulsions), vary in intensity as the areas over which they 
are distributed. Electric currents also follow the same law 
if we substitute density of current for intensity of force. 
This, moreover, is only another way of stating the law 
which applies to currents of water or other incompressible 
fluid, the analytical statement of which is called the 
equation of continuity, and expresses the fact that the 
quantity of water which passes in a given time over each 
section of the current is the same, 

Newton’s calculation from experimental data in the case 
of the moon, and like experiments were for a long time the 
only evidence on which the law of inverse square rested. 
Now, however, the tables are turned, and the law is so well 
established as to be a test for the accuracy of experiments. 
The conservation of energy is now considered the crucial 
test for all physical theories, and the law of inverse square 
is a direct deduction from the conservation of energy. 

So not only are we confident of the truth of this law in 
regard to all known central forces, but we are also confi- 
dent of its truth in regard to any now unknown forces 
which may in fature be discovered, if such forces there be. 
The mathematical investigation of the subject is as fol- 
lows :—It is well known that the only law of force consis- 
tent with the conservation of energy is, that the force is a 
function of the distances only between any number of 
attracting points. If we resolve the force N at any point 
into its components parallel to the co-ordinate axes, x, y and 
2, according to the well-known method of the parallelogram 
of forces, and write for these component forces respectively, 
A, Y and Z, then d& 4+ Ydy4+ Zdz, is a complete 
differential of a function of the three independent variables 
&, y and z. 

f d s is an element of the arc of a curve, e, the angle 
between the tangent and the resultant force A, then 


S R cos e d 8 is called the line integral of the force along 


the given curve. 

It is demonstrated in Maxwell’s Electricity, article 19, 
that where Xdæ4+ Ydy-+ Zdzis a complete differ- 
ential, the line integral of the force between two points, is 
the same for all paths between the points. That is the 
work done by or against the force, as the case may be, in 
moving an attracted particle from one point to the other, 
is the same for any path. Were it different for two paths 
we might move the particle against the force over the path 
of less work, and allow it to be moved by the force over 
the path of greater work, thereby giving an inexhaustible 
supply of energy by continuing the motion indefinitely. 
There is an apparent exception in the case of cyclic regions, 
that is, regions in the form of a ring or combination of 
rings or loops. In this case the line integrals for two paths 
which cannot be made to coincide by continuous motion 
without one at least of them passing out of the region, are 
in general different. 

Here we do actually have an indefinite supply of energy, 
but the only cases of cyclic regions, which occur in practice 
are the fields of magnetic force which surround electric 
currents of various forms, and we know by experiment that 
the energy is subtracted from that of the currents, and 
doubtless if any other cases of cyclic regions should be dis- 
covered, there would be a similar explanation. Let S be 


any surface in the field of force, and e be the angle between 
the normal to the surface drawn toward the positive side, 
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and the direction of the resultant force R at the normal 


point, then S R cos € d & is called the surface integral 


of the force. It is demonstrated in Maxwell’s Electricity, 
article 21, that if X, Y and Z are continuous and finite 


throughout the space occupied by the surface, , „. R cos e 


0 =/ f/f sgm dy z d dy dz. & being 
a closed surface. 
G X dY dZ 


If at every point ——. = 0, then the sur- 


d F dy dz 
face integral over every closed surface in the space is o, 
which is simply the analytical statement of the fact that 
there are no centres of force within the surface. 

For if there are no centres of force within the surface, 
any force which emerges from one portion of the surface, 
must have entered at some other portion of the surface, 
while for any centre of force within the surface, the force 
is all directed outward through the surface so that the 
surface integral for the whole surface cannot be zero. 

Draw a tubular surface in such a way that its sides are 
formed by lines of force, then the equipotential surfaces 
will form normal sections of the tube. As there is no force 
acting through the sides of the tube, and as any two of the 
sections together with the included portion of the sides 
form a closed surface over which the surface integral is 
zero, the surface integral uf the force directed inward at 
one end of the tube, equals that of the force directed out- 
ward at the other end. In other words, the surface integral 
of the force over every cross-section of the tube is the 
same. Now, if the lines of force are simply the radii of a 
sphere, the sectional areas of the tube are as the squares of 
the radii, and ‘as the total quantity of the force acting 
through each section is the same, its intensity at any sec- 
tion is inversely as the area of the section ; that is, inversely 
as the squares of the radii. 

In case, however, the lines of force are of any other form, 
the distribution of the force is not uniform over the whole 
section except where the tube is infinitely small; in which 
case we may still say that the intensity of the force is 
inversely as the Section of the tube. However, this mode 
of statement does not lead to any practical results ; there- 


fore the differential eyuation ax + d Y + oa == 0, 1 
dx d y 


dz 


to be preferred. 
If Vis the potential X dæ + Ydy+ Z dz - d P, 


d VV 4 d V 


th f 3 = 7 — | d Z = — é 
ererore d dy an T We 
may therefore write the foregoing equation = an eri 
dæ d y’ 
d'V 


„ which is known as the equation of Laplace. 
As before stated, this demonstration applies only to the 
free space about an attracting body where there are no 
centres of force, that is, no attracting particles. Within 
the mass of the body the law of attraction is different. 
Whatever be the distribution of force near the body, as the 
distance becomes greater, the distribution approximates to 
the spherical one, and at a distance which is infinite as com- 
pared with the dimensions of the body, coincides with it. 

Therefore the law of inverse square is generally true, for 
the elements of volume of a body taken individually, and 
as we have already seen it is true for the whole body in 
special cases. 

Let us now examine the logical value of the demonstra- 
tion just given. According to Jevons, in his Principles of 
Science, deductive reasoning is certain, and its results are 
worthy of the same degree of credence as the premises. 
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The premises assumed are, first, the conservation of 
energy, second (if it be an independent assumption), the 
parallelogram of forces, which is at the very foundation of 
the science of statics, and the inference is drawn by the 
deductive processes of mathematics. 

Maxwell gives a demonstration of the law of inverse 
square for electricity, as a consequence of the experimental 
fact that the charge on a conductor in equilibrium is 
entirely upon the surface. 

The demonstration is very conclusive, as the experiment 
is susceptible of exceptional accuracy. 

However, in the demonstration it is assumed that the 
force has a potential, from which it follows that in the 
space around the conductor the equation of Laplace holds 
true, and consequently the law of inverse square also even 
without the rest of the demonstration. We may therefore 
regard this experiment as an additional proof of the con- 
servation of energy, or if we regard the conservation of 
energy as sufficiently well established, the superficial dis- 
tribution of the charge on the conductor is a consequence 
of the conservation of energy, and the experiment is inter- 
esting as one in which we can test the theory to a very high 
degree of accuracy. Maxwell says, one part in one million. 


ABSTRACTS AND EXTRACTS, 


THE E. M. F. DUE TO THE ACTION OF LIGHT ON 
SELENIUM. 


In a recent number of Wiedemann’s Annalen, W. von 
Uljanin describes an interesting series of experiments on 
the k. M. F. produced by the action of light on selenium. 
Fritts, an American observer, had used gold leaf electrodes, 
but the gold leaf is very liable to peel off, and the author, 
therefore, discarded it in favor of platinized glass plates. 
Thin layers of platinum possess the additional advantage 
of allowing all the rays of the spectrum to pass with equal 
freedom. The selenium was melted in between the two 
plates, fixed parallel to each other, cooled under pressure, 
and then reduced from the amorphous to the sensitive 
crystalline form by being heated once or twice up to 195° 
in a paraffine bath, and then allowed to cool slowly. 

The following experimental results were obtained: 

(1) The effect of exposing one of the electrodes to the 
action of light is to produce an k. M. F. from the dark to the 
illuminated electrode. The highest k. M. F. obtained was 
0.12 volt, and it was always found to disappear completel 
and instantaneously when both electrodes were darkened. 
5 in the behavior of different plates was very 
slight. 

2) Plates prepared by other methods were found to give 
very variable results, some giving an k. u. F. in the same 
direction when either electrode was illuminated, but the 
effect was in these cases always greater when the negative 
electrode was the one exposed to the light. 

(3) If the electrodes are kept joined through a wire for 
many hours the current from the dark to the illuminated 
electrode continues to flow with undiminished strength. 

(4) When both electrodes are illuminated together the 
current can be weakened to any desired extent or reduced 
to zero. 

(5) The action of light is instantaneous, 

(6) Many of the plates were found to be subject to polar- 
ization, but it had no effect on their sensitiveness to the 
production of k. M. F. 

(7) When the k. u. F. of polarization has attained a 
sufficiently high value it is diminished by the exposure of 
either electrode to the action of light. For smaller values 
of the k. M. F. the effect of light is of the normal character 
described under (1). The limiting value below which the 
effects of light were normal was found to vary considerably 
for different specimens. 
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(8) The resistance, and the sensitiveness to the produc 
tion of k. M. F. when exposed to light, in general diminish 
gradually with lapse of time. 

(9) Both the resistance and the sensitiveness to the pro. 
duction of k. M. F. are much increased by passing alternate 
currents from a small coil through the plates, and those 
which have lost their sensitiveness through lapse of time 
can be restored to their original condition by continuing 
this treatment for a sufficient length of time. 

(10) With weak sources of light, and when the heat rays 
are excluded as completely as possible, the strength of the 
current is found to be proportional to the intensity of 
illumination of the electrode ; but with stronger sources of 
light, without exclusion of heat rays, the current strength 
increases more slowly than the intensity of illumination. 
The k. Mu. F. in this case seems to increase more slowly than 
the conductivity. 5 

(11) In the diffraction spectrum the orange yellow rays 
were found to produce the greatest effect, and the greenish- 
yellow rays in the prismatic spectrum. 

The initial resistance of the specimens employed varied 
from 40,000 ohms to 900,000 ohms in the dark. The 
resistance of the specimen with the latter initial resistance 
gradually increased up to 1.4 megohm. The plates prepared 
by the author’s method were found to be exceptionally 
sensitive to the action of light on their resistance, the 
effect of exposure to light being to diminish the resistance 
to about one-ninth of its initial value. 

The author explains the results obtained on the hypothe- 
sis that the selenium in the plates exists in several allotropic 
forms, some only of which are sensitive to the action of 
light with respect to the production of k. M. F. He farther 
supposes that some of the particles consist of combinations 
of different allotropic forms, or of selenides of the metals 
of which traces existed in all the specimens experimented 
on. The effect of light he assumes to be to transform the 
sensitive particles into others electro-positive to them, and 
to facilitate the re-combination of the electrolytic molecules 
which have been taken up by the passage of the current.— 
Electrician (London), Sept. 13, 1889. 


A NOVEL ELECTRIC BATTERY. 

A NoveL and simple form of electric battery has recently 
been invented in Italy. As described in the Rivista 
Technica, it consists of conical vessels of cast-iron and 

orous earthenware, with nitric and sulphuric acid. An 
iron cone is placed point downwards in a stand, and is 
partly filled with strong nitric acid. Into this there !8 
placed a cone of porous earthenware containing dilute sul- 
phuric acid. Then follows an iron cone surmounted by àn 
earthenware one, and so on in a series, each vessel contam: 
ing its respective acid. It follows that the inner sarface 
of each iron vessel is bathed in nitric acid, and becomes 
passive, acting the part of the platinum or carbon in an 
ordinary cell. The outer surface is attacked by the dilute 
sulphuric acid, and takes the place of the zinc. There are 
no connections to make, the simple building of the pile 
putting all the parts into union. The earthenware cones 
are eight inches in diameter and four inches in height, and 
contain 550 cubic centimeters of 10 per cent. sulphuric 
acid solution. The iron vessel contains 110 cubic centi- 
meters of nitric and sulphuric acids, the latter being three 
times the volume of the former. Sixty elements, arranged 
in two piles, have a resistance of 10% ohms, an electro- 
motive force on open circuit of 81 volts, and on cl 
circuit of 45 volts, with a current of 4:4 amperes. After 
five hours the difference of potential falls to 28 volts and 
the current to 270 amperes. Science. 


LOMOND'S PITH BALL TELEGRAPH IN 1787. 


The following curious reference to one of the many S ri- 
menters in pith-ball telegraphy, found in ‘‘ Young's Travels 0 


France,” is printed in a recent number of The Electrician 
London :— 
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The ordinance was presented to city councils last winter, went 
to the electrical committee, and by it was referred to a sub-com- 
mittee. The bill was smothered in that committee. ae 

Another ordinance was introduced after the reorganization of 
those bodies. The bill was referred to a different sub-committee, 
received its approval, and also that of the full committee, and 
came up before common council at its last meeting in June. 

When councilman Hartranft, who had charge of the bill, 
called it up, the startling discovery was made that it was missing 
from President Smith’s desk, and no trace of it could be discovered. 
It was suspected that certain councilmen who were anxious to 
defeat the measure had something to do with its disappearance. 

A new bill was hastily prepared, but when it came up for a 
vote it was discovered that the chamber had been set up against 
it. To give it a future chance, councilman Hartranft voted 
against it that he might have the right to ask for a reconsideration. 

This he did two weeks ago, but the opponents of the bill were 
still in a majority, and refused to reconsider the former vote. 

This very remarkable treatment of an ordinance that was 
asked for by leading business houses has naturally caused a good 
deal of indignation in the neighborhood in which citizens were 
concerned in it, and councils have been denounced unsparingly. 

“I am sick of the whole thing,” said President Krueger, of 
the company, yesterday. and don’t want to have anything more 
to do with councils. e simply wished to put in the lights in 
order to make a brilliant display in the street and to cheapen the 
expense. I now have to pay 75 cents a night for my lamp, while 
it only costs 28 or 80 cents. I suppose the electric 1910 companies 
were at the bottom of the whole business, as they didn't want us 
to do the lighting for ourselves. Only are lights were to be used. 

The members of the company are so disgusted with the treat- 
ment they have received at the hands of councils that they think 

f giving up their charter. 
° 1085 Butler, in the United States Circuit Court, listened day 
before yesterday to the case of the City of Philadelphia against 
the Western Union Telegraph Co., in which the former seeks to 
recover $13,000 due from the company in license fees for telegraph 
poles and wires from 1885 to 1888. Assistant City Solicitor Alex- 
ander appeared for the city, and Silas W. Pettit and United States 
District Attorney John R. Read for the telegraph company. It 
was argued by the latter that a similar case had come before 
Judge Hare, in the Common Pleas Court, and was decided 
favorably to the company. l . , 

A verdict for $14,483.43 was given in favor of the city. 

At a recent meeting of councils electrical committee the report 
of the sub-committee favoring the ordinance granting permission 
to the Western Union een Co. to use the conduits of the 

Telephone company was made. 

Bel T artranft 119900 to amend the ordinance by adding that 
the Western Union company be compelled to remove their poles 
as they occupy the conduits. 

The en e was lost, the yeas being 7 and the nays 
7, and the ordinance was ordered to be favorably reported to 

uncils. 

ies Dr. John Wiest, of York, Pa., has invented a storage battery, 
which, with his improved incandescent electric light, may in time 
(he claims) become of general use. It can be used in town or 
country, and each family can run its own battery and make the 
required electric current needed to light up any building. He has 
also secured a patent for an electrical heater, which generates 
heat as powerfully as any steam heater. The doctor is now in 
communication with one of the large steam car-heating com- 
panies, who are negotiating to introduce these electrical heaters 
into the cars of leading railroads. As a test to show how readily 
electricity will generate heat the doctor secured an iron pipe, 
closed at one end, which he filled with broken pieces of carbon, 
attaching the wire at one end and inserting the wire in the other 
end among the carbons. These became intensely hot, and a 
soldering iron inserted among them became so heated in less than 
a minute as to melt lead when touched. This heat is generated 
at a very small cost. Dr. Wiest has also invented a paint, a 
resistant to electricity and fire, which he uses as an insulator. 
This is applied to wires and electrical apparatus. 

It is said that the Fattrell Insulated Wire Co., whose factory is 
now at Bristol, have been offered five acres of ground at Lebanon, 
Pa., free of charge, to erect a building large enough for their 
increasing business. 


PHILADELPHIA, October 18, 1889. 


BOSTON. 


Progress of the West End Company’s Electric Car Lines.—Scrip 
Dividend of the Thomson-Houston Electric Co.—The Thomson- 
Electric Welding Co.—The Westinghouse New England Agency.— 
Electric Lighting Notes.—The Boston Edison Company.— Discon- 
tent of Cambridge Telephone Subscribers. 


For some weeks the West End Railway Co. has been engaged 
in relaying its tracks on Boylston street and West Chester Park, 
changing from the conduit (hitherto employed on that part of the 
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route) to the overhead system. In doing this the conduit has been 
entirely removed ; and it was found advisable, as the thoroughfares 
were torn up, thoroughly to retrack the division. The Longstreet 
rail was adopted. This rail is of steel, continuous, with a simple 
wheel thread, without a flange, and has a depth that sinks beneath 
the surface of the street about nine inches. The base rests at 
intervals on a broad cast-iron chair which sits on piers sunk deep 
into the ground, composed of broken stone and cement, and 
about 18 inches square. The piers, when dry set, are said to be 
very stable, as salid as the best masonry. Rods of iron bind the 
rails in place, and are so deep that they do not interfere with the 
surface pavement. To insure a continuous electric return current 
should the rails, which are usually relied upon, break, a heavy 
copper wire is run and buried midway of the rails. The work on 
Boylston street is nearly completed. tracking on this principle 
is being pushed also in the Cambridge division, where complete 
renovation of tracks is being rapidly carried on, and will probably 
be extended over the whole of that city in about a year. 

The relaying of tracks on Shawmut avenue for the new electric 
route to Roxbury is on a totally different principle. There the 
Johnson or Cleveland rail is used. On the surface it shows the 
same wheel track and flange that is seen on the old rail. The 
cross-ties of wood are sunk very deep to allow an opportunity for 
a thick foundation for paving. Upon these rest chairs of wrought 
steel, bent to clasp and bolt the steel rail, the shoe of which sits 
into them. The rails are kept from spreading by straps of iron, 
and under these straps runs the copper wire to keep the continuous 
return circuit secure. 

Beginning November 1, the electric cars of the Cambridge 
division of the West End company will get their motive power 
from the Allston power station, instead of from the Cambridge 
Electric Light Co.’s works, as at present. The last-named com- 
pany, it is understood, found that its contract with the railway 
company was unprofitable, and a new contract, agreeable to both 
companies, could not be agreed upon; therefore, President 
Whitney decided to take the matter into his own hands. 

The fire commissioners submitted resolutions to the board of 
aldermen adopted by the National Association of Fire Engineers 
for protection to firemen against the dangers of overhead electric 
wires. The commissioners earnestly request that the city council 
give the matter careful consideration, and devise some means to 
correct existing evils and ward off impending dangers. The 
communication was referred to the committee on electric wires. 

A circular to shareholders of the Thomson-Houston Electric 
Co. announces that, by vote of the directors, a dividend has been 
declared payable to the holders of common stock of record, Oct. 5. 
by a distribution among them of certificates representing undivided 
interests in certain assets taken from the surplus net earnings of 
the company: These assets, comprised in what will be known as 
‘‘Thomson-Houston trust securities—series D,“ have been set 
apart in the hands of three trustees to be disposed of from time to 
time for the benefit of the holders of said certificates. Accom- 
panying is a certificate n preening the number of shares in said 
trust to which each stockholder is entitled. 

It is reported that the Thomson Electric Welding Co. recent] y 
posted a placard in its workrooms in Lynn asking each of its 
employee to sign an agreement to the effect that in case he 
makes any inventions or improvements at any time, while he is 
in the employ of the Welding company, relating or applicable to 
the business of said company, all the said inventions or improve- 
ments so made by him shall be the absolute property of said 
Thomson Electric Welding Co.; and each employé agrees that 
he will forthwith disclose any such inventions or improvements 
that he may make to the officers of said company, and assign all 
patents to the company without other or further consideration 
than his regular wages or salary as such employe” The 
employés objected to this, and then the eement was 80 
modified as to provide that the employés would not be wholly 
deprived of the profits of their inventive genius. All but five of 
the employés signed the modified agreement. The men who 
refused to sign it have been discharged. 

The New England agent of the Westinghouse Electric Co. 
closed a contract with the Hartford Woolen Co., of Hartford, Vt., 
for a 200 incandescent light plant; also with the Oldtown Woolen 


_ Co., of Oldtown, Me., for a 150 incandescent light isolated plant. 


The New England office of the company in the athaway building 
will soon have a Westinghouse alternating plant in operation there 
for exhibition. The dynamo and engine have alre y been set up 
in the cellar. 

The electric light business during the past year has increased 
wonderfully in this city, and from 80 to 50 per cent. more electric 
lights are in use to-day than last fall. One Operating company, 
doing an arc and incandescent light business, su plies current for 
4,000 incandescent lights, and, at the opening of last fall, but 2,500 
lights were running. About 500 h. p. was recently added to this 
company's new station to supply the immediate demand. Another 
company, having two central stations, had 1,300 h. p. capacity for 
16,000 lights last fall, and to-day it has a capacity of 2,000 h. p. 
and has 22,000 lights running. 

The increase in arc lighting is very large locally, and many 
business concerns whose contracts have expired are renewing, and 
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hotel. The Coates’s Opera House across the street from the head- 
quarters of the association has been secured for holding the 
sessions of the convention, and two commodious halls in an 
adjoining block have been secured for an electrical exhibit. The 
halls secured for the display of electrical apparatus will be 
furnished with current for arc, incandescent and alternating 
systems. Professor Weeks says the Kansas City electric com- 
panies are very enthusiastic, and that the delegates will receive a 
cordial welcome. The use of the opera house and the halls in 
which the exhibits will be made, as well as the current furnished 
by the local electrical companies, will be free of expense to the 
association and exhibitors. 

The Western Electric Co., of Chicago, has commenced an 
action against the Excelsior Messenger and Cab Co., of St. Louis, 
to recover for alleged infringement of its call boxes patents. 

A. R. Foote, of Cincinnati, who will have charge of the work 
of compiling electrical statistics for the next census, was in 
Chicago recently. He thinks that the results of his labor will 
indicate that the country. is better supplied with electrical appli- 
ances than is generally believed. He thinks that few persons, 
even those who are engaged in the business, have anything like a 
just conception of the progress which has been made in the 
electrical field. Mr. Foote, in support of this position, casually 
asks a person to guess how many miles of electric circuits are now 
operated in the United States, and smiles ironically when an 
answer is not forthcoming. 

The Edison company will supply the electric light and steam 

lant for the Calumet Club, Chicago ; 800 lights will be utilized. 

e same company will furnish a 800 aR increase for the plant 
of the Chicago Union League Club. The Edison company will 
also install a 500 light plant in the Hotel Richelieu. 

The Electrical Industries Publishing Co., of Chicago, has been 
organized by Emmett L. Powers, Elmer E. Wood ana George H. 
Bliss. Mr. Powers was ey the Chicago representative of 
the New York Electrical World. He proposes, it is understood, 
2 ublish a monthly electrical paper, to be known as Electrical 

ustries, 

D. B. Dean will hereafter be the Chicago representative of the 
New York Electrical Review. 

The Electric Light and Power Co., of Belleville, III., has been 
incorporated with a capital stock of $70,000. The incorporators 
are John Brosius, O. W. Knobeloch and John E. Thomas. 

Alfred F. Adams, Alvin W. Walkey and Joseph F. Barton 
have formed the Union Electric Light and Power Co., of Chicago. 
The capital stock is $150,000. 

Cuicaao, October 22, 1889, 


ST. LOUIS. 


The United Electric Light and Power Co. Controlled by Philadelphia 
Capitalists; its Extensive Business; its Several Central Stations 
in St. Louis.—The Municipal Electric Light and Power Co.—The 
Suit of the United States Electric Light Co. Against the Heisler 
Company for Infringement of Patent; it is Likely to be Vigor- 
ously Defended.—The St. Louis and East St. Louis Railroad Co. 
Will Run Electric Cars in November; its Power and Electrio 
Plant.—Other Railway Notes.—The St. Louis Electric Power 
Co.—A Sprague Plant in Operation.—_The Subway Company.— 
Close of the Exposition. 


DURING the past month a controlling interest in the United 
Electric Light and Power Co. has passed into the hands of Phila- 
delphia capitalists, who are Supposed to be identical with the 
Laclede Gas Light Co. and the Heisler Electric Light Co. of this 
city. The Laclede Gas Light Co. have the contract for the 
incandescent lighting of the alleys and city buildings north of 
Washington avenue after January Ist, 1890; and as they have 
been moving very cautiously since they obtained this contract 
with the city, it is supposed that they have obtained these 
controlling interests with a view of monopolizing gas and electric 
lighting in St. Louis. While their contract with the city is not a 

e one—only something like 1,000 incandescent lights—their 

ition for commercial lighting and power is important. 
Although their contract with the city was closed last March, they 
made no preparation towards fulfilling it until about six weeks 
ago, when they began putting in a steam plant on the premises of 
their gas plant at the corner of Mound street and Levee. The 
steam plant will be about 1,000 h. p. Heine's multi-tubular 
boilers, and Williams’s triple expansion engines will be used. 
The Heisler series system will be used for lighting the alleys, and 
the Brush alternating system for commercial lighting. The 
selection of these systems was not made public until after the 
deal mentioned above had been consummated, although it was 
generally known that the Heisler system would be used in some 


way. 
The United Electric Light and Power Co. was organized last 
ring, absorbing the following plants :—St. Louis: Thomson- 
ouston Electric Light Co.; the Thomson-Houston Electric 
Light Co., of East St. Louis, Ills. ; the Brush Electric Light Co., 
the Metropolitan Electric Light and Power Co. (Hochhausen 
system), and the Western Electric Light Co., of St. Louis. The 
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Western Electric plant was moved to the sector an station, 
and now forms a part of Station A of the United Electric Light 
and Power Co. The station now consists of 8 Buckeye 60 h. p. 
engines, 2 Ide engines of 60 and 120 h. p. each, and 1 Russe 
engine of 120 h. p., with adequate steam power. The electric 
plant embraces 7 Western Electric dynamos, each of 35 lights 
Aparir: 9 Hochhausen dynamos, each of 25 light rg aa the 
whole supplying some 320 arc lights and about 65 h. p. to arc 
motors of Excelsior, Baxter and Cleveland patterns. 

The Thomson-Houston station of the United Electric Light and 
Power Co. is the largest station of the United company, having a 
total capacity of 500 arc lights. The steam plant consists of one 
battery of 8 O’Brien 18 flue boilers of 500 h. p. capacity, and two 
batteries, each consisting of two boilers from the Pond Engineering 
Co., and having a total capacity of 400 h. Four different 
patterns of engines are used. The first and oldest is a Cincinnati 
slide-valve engine of 200 h. p., only used as a relay. For heavy 
service (day and night) a Smith & Beggs 250 h. p. engine is used; 
4 Westinghouse automatic engines, each of 75 h. p., complete the 
steam plant. The dynamos are as follows :—4, 35 light; 7, 30 
light; and 6, 25 light; all Thomson-Houston standard arc 
dynamos. The station has been built up in something like a 
plece-meal manner, starting first with the Cincinnati engine and 
one battery of boilers about six years ago. A new building, equal 
in size to the old one, was constructed about two years ago, and 
the walls of the old building were rebuilt this summer. 

The company was very successful, so much so that they were 
able to effect the formation of the United company; the Thomson- 
Houston officials being elected to the same positions in the United 
company, l 

The Brush station of the United company is the oldest station 
in the city, and has always done a very prosperous business. The 
station contains 8 tubular boilers, each of 75 h. p.; 2 Watertown 
engines, of 120 and 150 h. p: ; and 1 N. Y. Safety Steam Co.’s 25 
h. p. engine, 1 No. 7, and 6 No. 8 Brush arc dynamos. There are 
eight circuits, covering 38 miles of wire, and supplying 230 arc 
lights. Total capacity of the plant, 285 arc lights. 

The Municipal Electric Light and Power Co. are likely to 
substitute the new Wood dynamo in place of the Indianapolis 
Jenny dynamo, although there is a possibility of another change 
in plans, as it is no secret that the Thomson-Houston company are 
at the back of the Fort Wayne Jenny Co., who have lately 
absorbed the Indianapolis Jenny Co. Their commercial station 1s 
now in successful operation, using the Jenny dynamos. 

Last August, the United States Electric Light Co. brought suit 
in the United States Circuit Court, Eastern District of Missoun, 

ainst the Heisler Electric Light Co. for infringement of patent 

o. 806,980, of October 21st, 1884, granted to Edward Weston for 
a process of manufacturing incandescent lamps. Dickerson & 
Dickerson, of New York, have filed an appearance on behalf 
the defendants. From this it seems that the case will go to trial. 
As the Heisler company has lately paseoa into the hands of Phila- 
delphia parties, who are at the back of the Laclede Gas Light Co. 
and the United Electric Light and Power Co. of this city, it is fair 
to presume that the fight will not be one-sided, at least so far as 
financial matters are concerned: These matters, together with 
the fact that the Paris Universal Exposition have awarded them 
a gold medal for the highest distinction, make the Heisler people 
feel very jubilant. f 

The St. Louis and East St. Louis Railroad Co. will have their 
cars running by the 15th of November. The power plant consists 
of an addition to their regular power station for supplying com: 
pressed air to the interlocking signals. The electric plant consists 
of a Jos. Wengler boiler, 66-inches in diameter and 18-feet aK 
with 22 6-inch flues. The engine is an Ideal engine, from the Ide 
Engine Works, Springfield, Ills., having a capacity of 125 h. P. 
An 80h. p. Thomson-Houston generator will supply the current. 
The poles are of the lattice pattern, constructed of angle iron, and 
were designed by Mr. Wuerpel, the mechanical engineer of the 
bridge company. The bridge company undertake the laying and 
wiring of the rails and erecting the lattice poles. The rails are 
wired full length from end to end of each rail, bolted and sold 
to the rail at each end, and the two ends of the wires We 
connected together, and also connected with the iron work of the 
bridge structure at frequent intervals, so as to make a thoroug 
earth connection. Brownell and Wright of this city are building 
four motor cars for this company Total length of line, one mile ; 
5 4 per cent. The line will eventually be extended to the 

ational Stock Yards as soon as the street grades of East St. 
Louis are definitely established. ; h 

The electric extension of the Chouteau avenue line of thé 
Lindell Railway Co. is now in successful operation ; 10 motor car 
are in use. Construction of the overhead work on the Var 
Deventer extension is being pushed to completion. This company 
has lately passed into the hands of a local syndicate, who inten 
to extend the Van Deventer line on to Forest Park. : 

The South St. Louis Railroad, also the Union Depot Railroad: 
will equip their roads with the Thomson-Houston overh 
system. ; d 

1 Louis street car people are not frightened by the Richmon 
a air, 
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The St. Louis Electric Power Co., which is the only exclusive 

pores company in the city, have a small Sprague plant of 125 
. P., with 100 h. p. in motors, in use. 
he St. Louis Subway Co. suspended work temporarily after 

finishing the Broadway and Market street sections. This was done 
to enable the contractor, Mr. Dorsett, to fill an order for ducts for 
some city in the north. Work will be resumed in a short time. 

The Exposition closes to-night. Everything finally got into 
working order. The S e railway had to supply themsel ves 
with a generator; the lighting generators on hand were unavail- 
able for their pu à 

The Indianapolis Jenny Co. failed to make an appearance ; but 
in their stead a local dealer made a very good display of two 35 hi 
dynamos, of the Indianapolis Jenny pattern, together with a full 
quota of single and double ne ae 

The electrical exhibition proven so interesting and 
successful that the e ition managers are contemplating a 
continuation of the exhibit at each annual exhibition hereafter. 

Br. Louis, October 19, 1889. 


PITTSBURGH. 


Effect in Pittsburgh of the Decision in the Westinghouse-Edison 
Patent Suit.—The Recent Fire at the Westinghouse Electric Fac- 
tory.—Street Railway Litigation._-A Comprehensive Electric 
Railway System Organized for the City.—Thoroughgoing Plans 
for a Power Station and Line Constraction.—Compulsory Burying 
of Electric Conductors Proposed in Pittsburgh Common Council. 


WHEN the decision of Judge Bradley was announced in this 
city, October 6, dismissing the suit of R against 
Edison, the news created a great excitement in local financial 
circles. For a day it seemed as if Westinghouse electric stock 
was doomed for a big drop, but no sooner had the authentic 
explanations of the case appeared in the daily papers when the 
former confidence in Pittsburgh electric works were revived, and 
to-day the sensation is a kumg pasar and apparently forgotten. 

A mysterious fire occurred in the Westinghouse Electric 
Co. 's building on Garrison alley, this city, a few days ago 
and the centre building was damaged to the extent of $75,000, 
including a large amount of stock and machinery. The lamp 
socket factory, Which occupied this part of the building, has since 
been removed to a neighboring structure, and the contracts for 


other work have been sent to Newark, N. J., and New York city, 


the other factories of the Westinghouse Electric Co. Operations 
were not interrupted during a single day. The burned portion of 
the old building ìs rapidly being renewed. 

A bill in equity was filed last Friday by the 1 eae Traction 
Co. 75 the Federal Street and Pleasant Valley Passenger Rail- 
way Co. The plaintiffs state that they have leased from the Citizens’ 
Traction Co. a portion of the old Transverse line, which was 
leased by the Citizens’ company with a right to operate it. The 
portion leased by the Allegheny Traction Co. includes the down- 
town end of the Transverse line, also the portion on Sixth avenue 
from Wood to Liberty street, to Seventh street, and down Seventh 
street to the North Side bridge. The Pleasant Valley and People’s 
Park Passenger Railway companies, since merged into the Federal 
street and Pleasant Valley Railway Co., obtained permission 
from the Citizens’ line to run their cars on the tracks on Seventh 
street down to the bridge. 

The defendants now threaten, it is stated, to tear up the tracks 
om Seventh street and Penn avenue and relay them in their own 
manner, and have already deposited the material for it on the 
ground. They never obtained the permission or consent of the 
Allegheny Traction Co. for this work, and an injunction is asked 
for to restrain them from proceeding. 

The management of the Pleasant Valley Railroad promises 
that its patrons shall be transported to Thanksgiving Day services 
by electrical cars. The conversion of the several lines owned and 
operated by the company from the old-fashioned mule car tram- 
ways into modern rapid-transit lines, operated by electricity, 
is progressing rapidly. 7 

When the conversion is effected, if the plans under which it is 
being made are followed out, the new system, in the estimation 
of experts, will be the most perfect and best equipped in existence. 
Every device known to railroad construction, electrical seience, 
engine and car building, that will conduce to the comfort, 
convenience, safety, and to rapid transit, is being employed. 

Work upon the super-structure of the big power house at the 
outer terminus of the main line in Pleasant Valley, was com- 
menced early this week, and is being pushed rapidly to completion. 
Here all the power for operating the three lines, the Federal 
Street and Pleasant Valley, the People’s Park Passenger Railway, 
and the Observatory Hill Road will be generated, and from it will 
be distributed. This power house will contain the two Hazelton 
Tripod boilers, each 45 feet in height, exclusive of the bases and 
stacks; the two 500 h. p. and one smaller 250 h. p. engines, 
together capable of doing just four times the work that it is esti- 
mated they will be required to perform for many years to come. 

The engines are in nowise singular, except in respect to size 
and power, but the boilers are unique. They are upright, and 
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when completed will tower 72 feet in the air. Protruding from 
each are 1500 water tubes, each 8x15 inches, and each boiler will 
be encased by a shell of brick, inside of which the flame from 
the furnace will ascend. Coal slack will be used for fuel, and a 
smoke condensin apparatus will be employed, which will render 
the furnaces absolutely smokeless. 

The system of roads will be divided into eight sections, to each 
of which power will be transmitted direct; each with its own 
switch-board. An accident on any one section, while it will stop 
every car that may be upon that particular section at the time, 
will in nowise interfere with the operation of the seven other 
sections. But to meet emergencies of this nature, a wagon 
equip with electrical N repair tools and instruments 
of all kinds, and manned by a crew of skilled repairmen, will be 
kept on duty constantly at the power house. and should a hitch 
occur on any part of the line it can be despatched there, and, 
unless the trouble be of a serious character, can have the section 
in operation in in a few moments. 

anger to life by electric current has been amply provided 
against. The insulation of the big feed wires through which the 
powerful current will be transmitted has been made perfect; but 
in addition to this provision the tops of the iron masts on which 
they are carried are of wood coated with sulphur, constituting a 

rfect non- conductor, on the tops of which, in turn, will be g 

insulators. The trolley wires over the tracks are suspended from 
the transverse feed wires by means of mica bells, and should one 
of them be broken and drop to the ground, the current will sto 
at the bell. By means of these precautions the danger to life is 
reduced to a minimum. 

At a meeting of select councils, this city, held last Monday, 
the Birmingham Traction Co. obtained the necessary fran- 
Chise for laying its cables and tracks along Carson street, south 
side. The road will now be built at once, and the management 
expects to have its cars running by next spring. 

On the same day, common councils had a discussion about 
the advisability of putting the electric light wires underground. 
A resolution was passed to make it compulsory for the wires to be 
put underground. This includes the telegraph, telephone, police 
and electric street car wires. The resolution was refe to a 
special committee. Should such an ordinance be passed, the 

ederal Street and Pleasant Valley Railway Co. will have to 
change its overhead system, and convert it into the conduit system. 


Pırrssurľraa, October 17, 1889. 
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-THE RIGHTS OF INVENTORS—THE LAW. 


I 


[111]—After an invention is fully completed by a reduction to 
practice, the law allows it to be used in public or sold during the 
ensuing period of two years before the inventor will forfeit his 
right to a patent ; provided that at any time before the expiration 
of this two years of public use or sale, the inventor makes an 
application for a patent. (Sects. 4,887 and 4,920, Revised Statutes 
of the United States. a 

It will be observed that the law does not make it imperative 
that the inventor shall obtain his patent 5 two years of 
allowed public use and sale, but only that he make his appli- 
cation 5 during this jod. After the application is once 
filed in the Patent Office, the inventor can keep his pending appli- 
cation alive for an indefinite prag by amending it once in every 
two years. (See sect. 4,894, Rev. Stat., U. S.) , 

But this amendment may be wholly a formal matter, which 
can be wholly ignored and left out of the patent—whenever the 
inventor is re to take out his patent. Such an amendment 
may be made (if. the inventor so desires) for the sole purpose of 
keeping the application alive. So, if an inventor wishes to keep 
his pending application alive in the Patent Office, and deems it to 
be for his interest not to take out his patent immediately, in such 
cases especial care should be taken to so amend the application 
that the patent will not be prematurely ‘‘ allowed.” 

After the application for a patent is once allowed,” the inven- 
tor must pay the final government fee of 20 dollars and take out 
his patent within six months after that date; else he forfeits his 
pending patent application and the first government fee of $15 
already paid. (See sects. 4,885 and 4,887, Rev. Stat., U. 8.) 

The inventor, in such case, may, however, filean entirely new 
application for a patent, provided his right to a patent is not 
barred by the two years of public use or sale before spoken of, 
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It is, therefore, evident that the inventor by proper manage- 
ment, can keep alive his legal right to a patent for an indefinite 
iod; and this notwithstanding the invention may have been on 
sale or in public use for over two years before the grant of a patent. 


II. 


The scope and value of letters patent are almost invariably mis- 
apprehended by inventors until they have learned to form a proper 
judgment of such matters by what is often a ruinous experienve 
in patent litigation in the Federal courts. 

A patent is certainly no guarantee that the inventor is lawfully 
entitled to the monopoly sought in the claims of the letters patent. 
A patent simply and only gives its owner a right to commencesuit 
against an infringer. If the infringer succeeds in proving that 
the patent is invalid, then the suit fails. On the other hand, if 
the court sustains the patent, the infringer is compelled to pay 
over all his ill-gotten gains and profits. 

But this right to sue has no real value until there is an 
infringer. Infringement is one of the very best evidences of the 
money value of a patent. No one will assume the unprofitable 
trouble of infringing a patent which is commercially worthless. 
It often requires 5, 10 and even 12 or more years to get a really 
valuable patented invention introduced to the public and made 
valuable to the owner. 

During all this long period of trial and experiment the lifetime 
of the patent is thus needlessly spent, and the monopoly, then for 
the first time made valuable, has already lived the most or nearly 
all of its 17 years of life. 

Now if the patent is only allowed to commence to run after the 
value of the invention has really been proved bya successful public 
use and sale, then, and then only, would the inventor have the full 
17 years of the life of the patent in which to reap his harvest—a 
harvest not till now ripe for the sickle of the patent owner. 

On the other hand, if the invention did not prove to be 
profitable, the inventor would not pay the second government fee 
of $20, and take the patent out of the Patent Office. 

Guided by such intelligent action, the problem about the grant- 
ing of worthless patents would then be solved, not only without 
loss and disappointment to inventors and manufacturers, but to 
the entire satisfaction of both of those two classes, as well as other 
patent owners. 

Manifestly, then, the inventor's interest, as a general rule, will 
be best served by allowing his patent application to remain in the 
Patent Office as a pending application, until he has got his inven- 
tion introduced, and proved its value, and until the infringer 
begins his travels, 

Of course they may be, and often are, special reasons applicable 
to particular cases, why the issue and grant of a patent may be 
desired with no more delay than is actually necessary, in order to 
carefully examine the state of the art to which the invention 
belongs, and to properly word the specification and to limit and 
shape the claims. But when this fact exists, the matter can be 
fully explained to the inventor, so that he can correctly under- 
stand the case in all its bearings, and thus decide intelligently 
what his true interests demand. 

Most inventors (whose patents have proved to be valuable) 
have, however, learned by very dear experience that it would 
have been far better for them to have kept their applications alive 
and pending in the Patent Office, and not to have taken out a 
patent until the invention had become profitable. 

These statements of law and practice have been made on the 
hypothesis that the applicant for a patent only desires his patent 
for an honest and a legitimate purpose, and that he has confidence 
that his invention is a really meritorious one. If the applicant for 
a patent desires it to palm off on to some unsuspecting purchaser, 
ignorant of the scope and value of a patent; or if he desires the 
patent in order to fleece the public befure any one dares to question 
its validity by infringement; or if he desires the patent only as a 
scarecrow to other manufacturers, keeping them off by bold 
threats of a costly infringement suit (which most men do not dare 
to risk) ; if, for these or other similar reasons, an applicant desires 
the grant of his patent with all haste—then the foregoing advice 
and suggestions are of no value whatever. 

If this plain statement of facts serves to put inventors and the 
owners of patent interests on the inquiry regarding their rights and 
interests in patent matters, then the object of the writer will have 
been fully accomplished. JOHN MCCLARY PERKINS. 

Boston, Mass., October 14, 1889. 


LITERATURE. 


A Dictionary of Electrical Words, Terms and Phrases. By 
EDWIN J. Houston. 


IT would be difficult to mention a work of reference of any 
kind which has during the past few years been more urgently 
needed than a dictionary, or rather a cyclopsedia, covering in an 
adequate manner the extensive field of theoretical and applied 
electricity. The industries dependent upon this remarkable agent 
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have of late assumed an extent and importance far 5 
the most sanguine prophecies of a decade ago. Hundreds o 
millions of dollars are invested in electric lighting, power distribu- 
tion, telegraphs, telephones, submarine cables, and countless 
subsidiary industries, in which great numbers of persons find 
congenial and profitable employment, while a vast mass of profes- 
sional and technical literature has grown up having to do with 
this class of subjects. The larger portion of this work, especiall 
the industrial part of it, has been accomplished by the Englis 
speaking races, and yet, prior to the appearance of Professor 

ouston's dictionary, no attempt, so far as we are aware, had 
been made by any one to supply the demands necessarily created 
for a work of this character. : 

In undertaking an alphabetically arranged treatise covering 
so wide a field a question of no small difficulty presents iteelf at 
the very outset in reference to the general plan and scope of the 
work. A mere catalogue of all the terms used in electrical 
literature, accompanied by definitions, however complete and 
well executed it might be, would be at best of but limited useful- 
ness, either to the layman or to the professional electrician ; while, 
on the other hand, an encyclopaedic treatment of each of the 
subjects, which would necessarily fall within the scope of such an 
undertaking, would so increase its bulk and enhance its cost as to 
place it practically beyond the reach of the very class of persons 
who might be expected to derive the greatest benefit from it. 
Then again, ought such a work to be principally addressed to the 
tyro, the student, the theorist or the practical electrician? These 
are questions much more difficult to answer rightly than would at 
first appear, but they relate to matters which deserve, and must 
perforce receive, the most careful consideration. 

The author in his preface modestly disclaims any transcendent 
degree of credit for his labors ; and hence we may fairly take him 
at his word when he states that he offers his dictionary as a 
starting point only, and cordially invites the friendly criticism of 
his professional brethren. 

hat Professor Houston’s work, as a whole, is one of very great 
merit, will be obvious to any one, even upon the most cursory 
examination. The general plan of treatment adopted is one 
which partakes in varying degrees of the characteristics both of 


the dictionary and of the cyclopsedia, the best no doubt which 


could have been employed, but so difficult of execution in detail 
that it is no disparagement to the author to say that he has not 
always succeeded as well as could have been wished in the 
handling of some of his topics. Professor Houston is an instructor 
of reputation and success, and, as might be expected, is at his 
best in his theoretical definitions and explanationg, such, for 
instance, as in the discussion of units of measurement, character- 
istics of electrical energy, and the like. Excellent examples of 
his ability in this direction may be found in his explanatory 
definitions of such terms as potential“ and ‘ electro-magnet,” 
which leave little opportunity for improvement in the way of 
brevity, clearness and accuracy. But he is obviously much less 
at home among the large class of subjects which have to do with 
the practical and industrial applications of his favorite science, 
and his treatment of many of these topics leaves much to be 
desired. 

In view of the fact that the vocabulary is the first of its kind 
which has been compiled in our language, we have found it 
unexpectedly complete; there are, nevertheless, as might be 
expected a considerable number of omissions, to some of which 
we shall have occasion to refer further on, but we will say here 
that, in pointing out these and other errors of omission and com- 
mission in Professor Houston’s work, we shall do so, not in the 
least spirit of unfriendly or captious criticism, but with the 
honest intent to indicate certain’ particulars in which it appears 
to us to be susceptible of improvement, feeling sure, as we do, 
that a revised and enlarged edition must be imperatively called 
for in the near future. 

Considering the work as a whole, its most obvious defect 
appears to us to be the inadequacy of the treatment given to 
many subjects of importance, an inadequacy which is aggravated, 
in not a few instances, by the infelicitous distribution of what is 
properly a single topic under various disconnected heads; in 
fact, the arrangement of the subject entries throughout is not 
only illogical, but amateurish to a degree, which, if it were only 
less exasperating, would be excessively funny. For example, we 
have Electric Alarm (see Alarm, Electric), ‘+ Electric Busser 
(see Buzzer, Electric),” ‘‘ Electric Clock (see Clock, Electric) 
and so on by the page together, including even such entries as 
„Electrical Death (see Death, Electrical).” This fault really 
detracts seriously from the convenience of using the book, an 
ought by all means to be remedied in the next edition by 
submitting the matter to the revision of a skillful professional 
indexer. To show how it works :—Suppose one should desire to 
investigate the priuciple of the Dial Telegraph. The cross- 
reference says, ‘‘see Telegraphy, Step-by-Step.” Under this head 
we are again referred to Telegraphy, Needle or Dial,” only to 
find that there is no such entry as “T slectaphy. Needle, or Dial.” 


” 
' 


the subject being treated under the alphabetically placed head of 
555 Telegraphy,” where few persons would think to 
or it in the absence of a cross-reference. 


look 
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The great electric industries of ee and telephony 
receive but scanty consideration in view of their position as two 
of the most important factors of modern civilization. The 
descriptions of the apparatus are very brief and wholly insuf- 
ficient to convey an intelligible idea of the subjects. Terms and 
phrases which are in constant and familiar usage in the telegraphic 
service, such as insulation resistance.“ conductivity resist- 
ance,” “resultant fault,” constant of galvanometer,” ‘‘ adjust- 
ment (in its technical sense), and many others appear to have 
been wholly overlooked, and are conspicuous by their absence. 
Even a subject of so great theoretical interest and practical 
importance as quadruplex telegraphy is dismissed in twenty 
words, although more than five pages are devoted to Delaney's 
synchronous multiplex system, which, so far as we know, is not 
employed in this country at all. The remarks on the telephone 
are very meagre, although the author improves the occasion to 
assure his readers that the articulating telephone was invented by 
Reis in 1861. Most persons who have tried it will, we imagine, 
incline to regard Reis’s apparatus as most emphatically a non- 
articulating telephone. The omission of the sligſitest reference to 
such extensive electrical enterprises as the exchange quotation, 
or “ticker,” service; the district telegraph messenger, and central 
station burglar-alarm systems ; the electric railway signal service; 
and the transmission and distribution of electric power, is, more- 
over, scarcely excusable in a work of this kind. 

Other words and phrases which have occurred to us as being 
entitled to a place, but which have failed to secure one, are such 
as ‘‘ Inductive Circuit; ‘‘ Translating Device,” as a synonym for 
electro-receptive device; Plant ;” Kerite; Load: “ Mile- 
ohm;” Specific resistance”; while on the other hand it is not 
apparent by what principle of inclusion such terms as ‘‘ Audi- 
phone,” ‘‘ Phonograph,” ‘‘ Phosphorescence,” and the like should 
occupy space in an electrical dictionary which might be ag erie 
to better advantage. Such definitions as Electrical Death” 
and ‘Electrical Execution” might also have been omitted 
without disadvantage. 

Of absolute errors, the work apparently contains but few. It 
is more than doubtful if the acoustic sounder was invented by 
Morse, as stated on page 10; at all events it would seem appro- 
priate in a work of this kind to avoid, so far as possible, dogmatic 
statements as to who was the inventor of this or that. The 
European telegraphic code is referred to on page 20 as the 
„Continental,, when International is doubtless meant. 


„Shackling.“ referring to a telegraph wire, is misprinted and 


wrongly indexed as Stackling on page 10 of the appendix. 

We have referred to the insufficiency of many of the 
definitions, which have to do with the practical as distinguished 
from the theoretical side of electrical engineering. A few 
examples, selected at random, will serve to illustrate our 
meaning :— 

Capacity of a Cable.—The electrostatic capacity of one conductor of a cable 
as compa with the capacity of the other conductors grounded. 

Collectors.—The metallic brushes that rest on the commutator cylinder, and 
ret off the current generated on the rotation of the armature. Collectors are 
familiarly called commutators. 

Telegraphy, Diplec.—A method of simultaneously sending two messages in 
the same direction over a single wire. 

Other definitions are vague in their phraseology, and hence 
more or less misleading to the student, as, for example :— 

Conductors.— Substances which will permit the passage of an electric 


current through them. This term is op to non-conductors, or those which 
will not permit the passage of an electric current through them. 


Of course no one knows better tlian Professor Houston that 
there is no such thing as a non-conductor, and he would have 
done well to have pointed out to the student that the distinction 
is a purely relative, and not an absolute one. 

Source, Rlectric.— Anything which produces a difference of potential or an 
electromotive force. 

The term necessarily implies the maintenance of a difference 
of potential as well as its establishment. 

Ohmic Resistance is a term which, although sometimes 
employed by no less an authority than Sir William Thomson, 
ought to be incontinently ejected from electrical literature. As 
George Prescott once forcibly remarked, ‘‘ one might as properly 
speak of the ‘ feetic length,’ or the ‘ poundic weight,’ of a piece of 
wire as of its ohmic resistance.“ 


Average Eleciromotive Force The mean value of a number of electro- 


motive forces of different values. 


Why not have said the sum of the values of several different 
electromotive forces divided by their number?" A mean and an 
average value are not necessarily the same. 

But it would be easy to continue this kind of criticism too 
far. Where so much of the work is undeniably good, and so 
little is positively bad, we should be very sorry to run the risk of 
creating an unfavorable impression by elongating the catalogue 
of minor faults, from which the most painstaking cannot expect 
to find himself wholly exempt. 

The mechanical execution of the book calls for both com- 
mendation and criticism. The paper and typography are of 
excellent quality, but the reader is undesirably and unnecessarily 
exasperated by the absence of the usual catch-letters at the top of 
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the pages, and because the book is so bound that it cannot be 
made to stay open (at least our copy will not), two serious faults, 
particularly in a book of reference. The illustrations are fairly 
numerous, though a good many more might have been introduced 
with manifest advantage, particularly as many of the existing 
ones are merely pictorial and not in a proper sense illustrative of 
the text. In quality of artistic execution, moreover, many of 
them are scarcely up to the standard we have been taught to 
expect at the present day in a work of this character. 

- We are pleased to learn that the Dictionary is meeting with a 
most cordial reception at the hands of the profession, and we 
trust that the publishers and the author may receive the substantial 
reward which their praiseworthy enterprise so well merits. 


Modern Views of Electricity. By OLIVER J. LODGE. 


STUDENTS who are able to read and thoroughly understand the 
mathematics of Maxwell, have arrived at some idea of a mechan- 
ical theory of electricity, but there are very few who will derive 
a clear conception of electrical action by manipulating mathemati- 
cal symbols, and not many who would reach any but the vaguest 
notions of electricity without the aid of illustrations drawn from 
phenomena with which they are familiar. Lecturers upon and 
teachers of science find it necessary always to appeal to phenom- 
ena easily seen and comprehended to lead the imagination to grasp 
the unseen motions that are the basis of most of the phenomena 
with which science has to deal. The kinetic theory of gases is 
illustrated by the impact of elastic balls; vibratory motions giving 
rise to sound and light are illustrated by vibrating pendulums, by 
reference to water waves, and by a great variety of special appa- 
ratus in which the movements are of such magnitude and at such 
a rate as to be easily followed by the eye. In polarized light, 
models and sections of waves must be presented to help the stu- 
dent to picture the minute motions of which he can see only the 
effect. In sound and light the lecturer_has had provided for him a 
wealth of illustrative apparatus and models which help him to 
lead the student up to a clear conception of the basis of these 

henomena. But when it comes to electrical phenomena teachers 

ave generally had to be content with presenting facts and a very 
few generalizations linking together a few closely related 
phenomena. 

The developments of Maxwell and Thomson and other mathe- 
maticians, by which all electrical phenomena and optical phenom- 
ena as well were brought under one general theory, were a sealed 
book to most students because of the mathematical language in 
which they were presented. In the little book before us, Dr. 
Lodge has endeavored by means of mechanical illustrations which 
all can comprehend, to present to the reader something bearing a 
very close analogy to electrical phenomena. All such illustrations 
whether they represent the real causes of electrical phenomena or 
not are a 1 help in presenting the subject, for a phenomenon 
ceases to incomprehensible as soon as we see an analogous 
phenomenon produced in an easily understood way. The contin- 
uous cord fastened to elastic partitions shows at once how we may 
regard the strain in the dielectric, and the explanation of the 
residual charge becomes at once apparent. It is clearalso why the 
discharge should be a vibratory one where it takes place through 
a good conductor, and why there should be but one discharge 
when the conduction is imperfect. 

The hydraulic model of the Leyden jar” is a most valuable 
illustration as it enables one to produce by means, every step of 
which can be easily followed. changing pressures entirely 
analagous to those presented by the Leyden jar. 

The representation of a magnetic field as a series of toothed 
wheels gearing into each other, is certainly very ingenious. It 
accounts for the magnetic lines around the conductor and shows 
that the transmission of energy through the dielectric and not 
through the conductor, is at least thinkable. One imagines, how- 
ever, that to most people it will bea somewhat startling statement 
that the conductor takes no part in the transmission of energy 
but is merely a means of separating a certain area from the space 
around, and so permitting the magnetic spin within the enclosure, 
and still more startling, probably, is the statement that, if the con- 
ductor were perfect, not merely is no energy spent in it, but 
nothing whatever takes place within its substance. 

But while the toothed wheels afford us a conception of the 
transmission of energy by means of the dielectric, it is not so clear 
how magnetic forces are accounted for. The author, on page 203, 
ascribes the movement of a conductor in a uniform field to an 
“ extra centrifugal force on one side.” This will require that the 
wheels be elastic and become larger as they increase in velocity, 
and this makes the structure a very complicated one. In fact the 
alternate positive and negative wheels so engaging with each other 
that rotations of one set are all in one direction and of the other 
set in the opposite direction, form a very complicated system. 

General readers will be very thankful to Dr. Lodge for helping 
them to some sort of conception of the ultimate composition of 
matter and the activities that give rise to various kenomena 


Luminous phenomena are shown to be only manifestations of 
certain forms of electrical activities, and enough is given to show 
that the imagination may soon be able to link together all the 
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various manifestations of energy and make them RASNA as 
comparatively simple movements in all an pervading medium, 


The Voltaic Accumulator. An Elementary Treatise. By ÉMILE 
REGNIER. Translated from the French by J. A. BERLY. 
London and New York: E. & F. N. Spon, 1889. 


TEIS book, by the well-known author of Piles Electriques et 
Accumulateurs,” was published ia the original French in the early 
part of 1888, and at that time contained a fairly complete expo- 
sition of the inventions and applications of electric accumulators. 
The improvements which have been introduced in this branch of 
electrotechnics, particularly in England and the United States, 
during the past two years, have been so radical and important, 
however, that the book can hardly be considered up to date at the 
present time. This criticism, nevertheless, in no way applies to 
that larger portion of the work which is devoted to a careful 
explanation of the fundamental principles underlying the actions 
of voltameters, and their progeny, the various elementary forms 
of accumulators; indeed, as a history of the evolution of the 
accumulator, excepting the most recent practical types, the book 
is replete with information. 

e subject-matter of the work is conveniently arranged in four 
parts, the first part being mainly concerned with general principles, 
wherein, after a chapter on definitions, there is one devoted to 
voltameters or primitive secondary cells, which covers the ground 
very thoroughly ; and it is interesting to read here that although 
Carlisle and Nicholson, while experimenting upon the electrolysis 
of water, unwittingly constructed an apparatus resembling an 
accumulator, it was Gautherol, in 1801, while electrolyzing salt 
water, with platinum and with silver wires, who first discovered 
the existence of secondary currents. We also learn that a little 
later on, Ritter constructed a secondary battery made of metallic 
disks separated by cloth washers, and that Volta, Marianini and 
Becquerel demonstrated that these currents have a chemical 
origin ; but although Matteuci obtained currents from platinum 
strips, previously dip into oxygen and hydrogen, and Grove 
dev his celebrated gas battery, it was not until Planté, in 1859, 
discovered the properties of lead voltameters, that there was any 
indication of the practical utility of the accumulator. Similarly, 
we learn later on, that no industrial value was attributed to the 
accumulator until Faure’s important invention revolutionized the 
process of manufacture. The first part of the work ends with a 
classification of accumulators into four genera or species. | 

The second part of the book is devoted to the description of 
various types of practical accumulators which were known at the 
time. Planté’s original secondary cells, of course, receive their 
merited attention, and the chemical reactions which occur in them 
are duly set forth. The various modifications of the Planté 
element are divided into two classes, those having both electrodes 
prepared from homogeneous substances, and those in which the 
materials are heterogeneous. To the former belong the Tommasi, 
Kubath, Simmen and Regnier accumulators, and to the latter the 
Faure type and all of its moditications, as exemplified in the 
improved Sellon-Volckmar grid or suppor! plate, changes in the 
composition of the liquid or oxide by Phillipart and Tribe, and by 
the cells of Regnier, Farmine, Fitzgerald, and others. This portion 
of the book as well as the remaining chapters of the second part, 
which treat of miscellaneous accumulators of the lead-copper, 
lead-zinc, and alkaline copper-zinc classes, is perhaps chiefly inter- 
esting in its historical aspect. Yet there is much useful data re- 
specting the dimensions and capacities of the various types of cells 
described, to be found in this part of the work; and while the 
author allows the respective inventors to make opposing claims in 
some instances, he has endeavored, as he states in his preface, to 
select for description only such cells as present distinctive 
characteristic differences. 

The third part of this work treats of technical generalities con- 
cerning the actions of accumulators. Several charts showing the 
curves of discharge for potential, current and energy are given, 
and also some figures relating to the efficiency and life of accu- 
mulators. Very little specitic information regarding the main- 
tenance of accumulators under the various conditions of use is, 
unfortunately, to be found there ; and it is equally to be regretted 
that part iv., which concludes the work, treate only in a general 


way of the practical applications of accumulators. It is doubtful,. 


however, whether more explicit directions regarding the installa- 
tion of accumulators, as practical at the time this book was 
written, would be of much service at the present time. 

As to the translator’s work, the less said the better. Every 

e bears evidence to his unfamiliarity with his subject, however 
well or ill acquainted he may have been with the French and 
English languages. Proper English equivalents to many French 
words are not employed, and many sentences are grotesque or 
absurd ; while throughout the book there is hardly a paragraph 
Pi could not have been expressed in a clearer and smoother 
style. 


.... LIGHT is merely a series of calorific indications sensible to 
the organs of sight, or vice versa ; the radiations of obscure heat 
are veritable invisible radiations of light.—Mellonzt. 
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CATALOGUES AND PAMPHLETS RECEIVED. 


From the Electrical Supply Co., CURES comes an uncommonly hand- 
some Catalogue, No. 560, Electric Light and Power Supplies. The size of this 
catalogue— 322 es octavo—is suggestive of the extent and multifarious 
demands of the business of furnishing electric light and power and of the busi- 
ness of manufacturing the apparatus required for carrying it on. The Electrical 
Supply Co. take for their province nothing less, it would seem, than the whole 
field of materials and supplies —burning iron, une and wood-work required 
in the manufacture or operation of electric light and power plant. Their cata- 
logue presents a list of their wares in convenient and attractive form, with 
ample illustrations and abundance of descriptive or explanatory matter. The 
illustrations are unusually good ; the plates show incandescent lamp shades 
and arc lamp globes; pages 102-104 being particularly fine. 
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NEWS AND NOTES. 


AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS. 
MEETING OF OCTOBER 15, 1889. 


The 88th meeting of the Institute was held in Professor Dore- 
mus's Lecture Room at the College of the City of New York, 
October 15. 

Mr. Franklin L. Pope was elected chairman. 

The Chairman—Ladies and gentlemen: We are to have the 
pleasure this evening of listening to one of our most esteemed 
members who has spent his vacation, I hope pleasantly and 
profitably, in examining matters of electrical interest on the other 
side of the Atlantic. Mr. Lockwood,—whom you all know very 
well by his writings, and many of you personally,—has had the 
distinguished honor, among other honors, of having a portion of 
his works translated into the Japanese language, so that 
his fame has reached at least half-way round the world. 
Since I last had the pleasure of meeting my fellow mem- 
bers I have made a trans-atlantic trip myself, and therefore 
shall have an opportunity to try Mr. Lockwood by the true test 
of all greatness and wisdom, and that is whether one agrees with 
you or not. 

Mr. Lockwood will now deliver his address on ‘‘ Electri- 
cal Notes of a Trans-Atlantic Trip.“ 

Mr. Thomas D. Lockwood—Mr. Chairman, ladies and gentle- 
men : In addition to what has been stated about the distinguished 
honor that I haveexperienced of having a portion of my writings 
translated into Japanese, I would like to say for the benefit of the 
audience that I am still further honored in the presence of the 
translator with us this evening. Before I read this paper I think 
I may say further that the chairman’s ideas of European manners 
and customs are undoubtedly correct. I am quite sure I shall 
agree with him. 

(For Mr. Lockwood’s paper see page 476). 


DISCUSSION. 


The Chairman—We have listened with much pleasure, not 
unmixed I hope with profit, to Mr. Lockwood’s interesting paper. 
In no way is there more to be learned than by comparing with 
our own the work of other countries, work done by men engaged 
on the same problems as ourselves, but on their own lines and 
under different conditions. From Mr. Lockwood’s remarks about 
the English telegraph service, I am reminded of some features of 
it which struck me as exceedingly convenient. One of them is 
the method of pre-paying telegrams by stamps. The rate is six- 
pence for 12 words, counting the address and signature. Each 
additional word is a half-penny, and the ordinary postage stamps 
are used indiscriminately, for letters and telegrams. The con- 
venience of this appears, as it did to me two or three times when 
traveling a long distance on an express train, which sometimes 
does not stop for two or three hours. Having occasion to send a 
telegram for some one to meet me at a point ahead, I have 
written my message while on the train, put stamps on it, wrapped 
up three or four coppers with it for backsheesh,” and thrown it 
off at a way station, and I have always found that it was des- 

tched and in due time received at the point of destination. 

hat is a very great convenience. There is another feature that 
will strike our pope as a little curious, and that is that in Eng- 
lish telegraphing there are no dead heads. If Mr. Preece sends a 


telegram he has to put stamps on it, and if Queen Victoria sends 
a message, she also has to put stamps on. Otfice messages are 
sent by mail and paid by postage stamps. 

Mr. Lockwood has referred to the construction in England, — 
the careful manner in which the poles are stayed. That is very 
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highest houses we could and blocked them, and they did the same 
to us. Of course it ended as most of those things do. The 
United Telephone Co. bought the other company out, and most 
of the wires were afterwards taken down. Then we come to 
another point, what we call leading in —that is, taking the 
wire from the pole to the office of the subscriber. In England 
that is always done with gutta-percha covered wire. The people 
who began telephone work in England were those who had had 
a little to do with telegraphs. This wire costs about three or 
four pence a yard. It has a thick covering of first-class gutta- 
percha. Of course this insures immunity from faults and leak- 
age, and it is in some cases taped and in some cases braided. But 
if it is taped it is very strongly taped, and the whole thing 
is what you can call a very excellent job. One great reason, 

rhaps, why tramways have not made more advance in 

gland is that posts are not allowed in the streets. 
Probably in the country districts they might be allowed, but 
without a lot of formalities, etc., before town councils, 
no leave to put up posts will be given. I think it is highly 
probable it will come, but still it will take time. On the 
other hand, notwithstanding what has been said about electric 
railways here—I know perfectly well you have nearly a thousand 
miles in operation—I have just come from San Francisco; I 
stopped in San Francisco some days; I stopped at Denver and 
Salt Lake auy and at Chicago and at Pittsburgh and at Phila- 
delphia, and I have been here some days. At each of these places, 
I have done all I could to see electric tramway work. I happened 
to see a car in the distance at Salt Lake City. They were putting 
up the wires in Pittsburgh. I was kindly shown a car running 
with accumulators here yesterday. I called on the Sprague com- 
pany and they said they had nothing which they could show 
within a hundred miles of New York, so that although you have 
a great deal, yet your country is so large and the work is so 
scattered about, that it does not show much, and I think perhaps 
the same applies to England, We certainly haven’t got anything 
like that length of track, but there are a lot of little tramways 
running about there which I think may be called to some extent 
the pioneers of tramway work. For instance, there is the Black- 
50015 tramway which has been running several years. There is 
the Port Rush tramway in the north of Ireland, which I think 
was the first electrical tramway ever erected. There is a small 
tramway running along the Brighton Beach which is very pop- 
ular. That has been running six years. There are two or three 
companies in England operating experimental lines now in a 
small way, and certainly without going out of your way to see 
them you probably would not succeed in doing so. I had thought 
that perhaps Mr. Lockwood would have seen the new under- 
ground railway which runs from the Monument in the city to the 
Elephant and Castle, about three miles distant on the other side of 
the river. That is one of the most interesting engineering works 
which has lately been accomplished in England. You all know 
something about the underground railway, which corresponds to 
your overhead railway here. Your elevated railway is certainly 
very efticient and very cheap. Ours is very expensive and some 
people say very nasty, but it answers its purpose and you don't 
see anything of it. Well, the new underground railway in 
London starts from the Monument and goes right under the bed 
of the river at about 20 feet depth, and so far under the founda- 
tions of any houses that it has not been found necessary to com- 
pensate the owners. It goes about 60 feet under the houses. At 
the Monument there is a station with hydraulic lifts. I am not 
aware whether it is actually running or not, but it is nearly 
finished if not quite so. At each station there is a series of lifts, 
by which the passengers go down or come up. From these two 
tunnels are driven through the ground starting away to the other 
end of the line. This railway will be operated by electricity. 
The firm of Mather and Platt, of Manchester, undertook to furnish 
the whole of the electrical plant and run it for a term of years at 
a price which I believe—at least I take this statement from the 
papers—was considerably less than what it would cost the under- 
ground railway company to work their locomotives by steam, and 
as Mather and Platt are a very large concern—who, by the way, 
make the Edison dynamos in England, as well as the Manchester 
—no doubt they are prepared to stand the racket if it does not 
succeed. But 1 think that it will be a very interesting application. 
Mr. Edward Hopkinson is their electrician. 

Passing on to electric lighting, beginning with the station at 
the Grosvenor, we were working with 2,500 volts ; and the dyna- 
mos were so perfectly self-regulating, at any rate when I was 
there, and with the load they had on them, that all regulating 
appliances were practically unnecessary beyond a sensitive 
governor, perhaps an electric governor, on the engine and 
something to keep the exciter in order. All you have got to 
do is to keep your dynamo turning round at the same rate. 
The circuits were so large that the putting on of lights or 
tiking them off practically made no difference, and we always 
arranged things in this way, that we never allowed, if we 
could help it, at any rate, any Jarge circuits to be run in public 
buildings or theatres or anything like that. That is to say, we 
always contrived that not more than 50 or 60 lamps should be 
turned off at the same time. Of course a man going around a 
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building could turn off four or five switches, but while he was 
doing that the engine driver would have a chance to look around. 
The circuits were so large that 50 or 60 lights on or off practically 
made no difference, and most of the regulation was simply done 
by the engine driver standing near his engine when the curve was 
going up. 

The overhead work is done on very much the same line as 
telephone work, only the poles are shorter, sometimes they are 
not more than 12 feet, but as a rule they run to 18 feet. Near 
the top of the pole is a clip, and an insulator is secured to this by 
a strap and nut, as was formerly done in telephone work. From 
here to the next pole which might be as much as 100 yards away, 
but preferably not more than 60 or 70, a steel suspender of seven 
No. 14 gauge wires is run, and that is bolted up pretty tight. I 
might say it is an extremely nasty job to the men making up 
these steel suspenders—turning the things around to make a good 
tight way-leave job. Below there was another similar insulator 
and to this the cable was made fast. The cable ran right along 
below. Most of the main circuit cables were 19 No. 15 gauge, 
the branches being about seven No. 16's, and so leading off to 
seven No. 20’s, or something like that for a few lights. You will 
see that, first of all, this steel suspender is absolutely insulated. 
That suspender will practically stand almost any voltage you 
could put on it. The cable itself was insulated in the same way. 
Supposing it was a bare wire there was always three inches of 
china between it and the nearest earth. These cables were first 
of all insulated with little ebonite rings by which they were sus- 
pended, having a little split ring which allowed them to run along 
the suspender. Afterwards Mr. Ferranti adopted raw hide 
leather thongs which were slipped over the cable. The cable was 
all wound up on a barrel or any convenient means. This cable 
was taken up to the pole, the first ring put on, and the cart taken 
to the next pole. If you were going to run half a mile of cable 
you would have a man to almost every pole. They would haul 
the cable, the men putting on the rings as it went by. Of course 
it is a slow process, but it is fairly satisfactory when it is done. 
First of all, you have the insulation of the cable; secondly, you 
have the insulation due to the raw hide thong; thirdly, you have 
the insulation due to the suspender, so that altogether you are 
fairly safe. Supposing that suspender goes; the cable at first is 
bound round the insulator quite firmly enough. It is no good 
spending a lot of money on insulation and getting tests in a test 
room, if you spoil it before it is up. But in this case, these insula- 
tions were due to the cable that was wound around them and 
lapped across, so as to avoid as far as possible cracking the 
insulation in any way. Therefore, unless the pole came down 
bodily, there was not much chance of an accident happening, and 
if the pole came down bodily, this insulation as has proved to be 
the case in more than one instance, would be quite sufficient to 
keep everything right until the fault was remedied. There is 
another advantage in having this suspender. Our poles were 
usually lower than telephone poles The steel suspender the 
telephone people were at liberty to draw their wires across as 
much as they liked. Occasionally they would get a wire under- 
neath, and when it was sagged, haul it a few minutes, but they 
soon learned to leave off doing that. In fact, I have seen a coil 
of telephone wire with the little pittings, which, as you know, 
result from the arc. 

The second circuit came under in the same way, and it was a 
point of good workmanship amongst the linemen that the sag on 
the two wires should be the same. I fancy people here do 
not bother their heads at all about that. In England if an 
employer saw one wire sagging and another caught, the proba- 
bility is that the foreman would be dismissed. Of course, work- 
ing with the alternating current and on a parallel system we have 
no confusion of wires such as there is here. A single circuit was 
mainly sufficient for most of the requirements. In a few 
instances where lines were going into different districts, owing 
to difficulties in getting our leaves, there might be four wires, 
but not more. 1 put it to American engineers whether this is 
not really the way of doing things. The number of circuits you 
get by running arc lamps or anything else in series, becomes in 
time stupendous, and I know in working in telephone work 
underground what a hother it is to be mixed up with conduits. 
and the remedying of faults. In adopting a parallel system, you 
get rid of that and you get simplicity right away. When we 
wanted to take the current off, we put on another set of insula- 
tors, and we took what we call T's“ out of the cable at a few 
feet from the post. These, of course, weresmall wires ; they were 
carried down the side of the house ; the insulators standing well 
out from the wall, and as a rule they went through the walls in 
china pipes, especially made for the purpose ; that is to say, we 
do not simply take a chisel and ram a hole through a wall any- 
how, and just put the wires through as I saw them doing in Pitts- 
burgh. It was rather a costly job I must say. We finished up 
with Portland cement aiteru arde. the wire coming to a cut-out, 


which by the regulations of the fire insurance companies was 
either put on slate or on a brick wall. These wires were not 
allowed to be put on wood or near wood. Such things were not 
allowed as bringing a wire through the frame work of a window. 
That would not be tolerated. When they come inside, they come 
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almost immediately to the cut-out, and even if there happened to 
be a ceiling three feet above, the fire insurance companies insisted 
on large sheets of asbestos being fixed against that. Our con- 
verters, inside of iron boxes, are fixed to the wall; and on the 
way to the converter there was the usual switch for cutting the 
whole installation out. Of course, this switch was very seldom 
used by the householder ; it was more for the convenience of the 
central station people than for the householder. 

Now, before going further I would say something of a class 
of wire that was ised I think the reason that English work has 
taken the particular line it has, is probably due to the fact 
mentioned by Mr. Lockwood, that England has done all the sub- 
marine cable work so far. We were accustomed to expensive 
wire for cable work, and consequently we did not kick when we 
had to pay £250 a mile for such a cable as 19 15’s, which I dare 
say you would think a good deal here. The class of conductor 
we used was made of 19 No. 15’s tinned. This was then wrapped 
around with three wrappings of fine rubber such as you use in 
making joints. Then on the top of that, comes what is called a 
white rubber; that is wrapped on two or three times spirally ; 
outside of that, there is another of what is called black rubber. 
These two outside rubbers have vulcanized material mixed with 
them. When that cable is made to the thickness of insulation 
generally used, and used now—one-eighth of an inch of rubber— 
the cable is then put in the tank and vulcanized. Now, there is 
one point that cannot be too strongly insisted on, namely:—that it 
is no use having an expensive cable like that if you are not goin 
to protect it thoroughly. India rubber will stand fairly wel 
under water. It will stand fairly well in moist weather, but will 
not stand in dry air and it will not stand in alternations of wet 
and dry. If you expose the rubber to the air it will in time 
perish. It is also liable, if it rests on anything sharp or sharply 
rounded, to get very thin at that point. It does to some extent 
flow away from the point and the insulation gets very thin. The 
way we went to work was this: On the outside of that cable is a 
tine waterproof tape, which is vulcanized upon it and absolutely 
forms part of it. ow much further we go depends on circum- 
stances; but a general rule was to take a compounded tape, that 
is, a strong linen tape twilled and dipped in some compound of 
ozokerite, and this was wrapped around in one or two coatings. 
Outside of that we carefully put on a strong braid of yarn, and 
the whole was then thoroughly saturated with the compound. 
You have then done about all you can do, and I may say that in 
London I believe there are three or four miles of cable of that 
class, which has now been lying in iron pipes carrying a tension 
of 2,500 volts without any accidents. The cables are simply 
drawn into the iron pipes and lie side by side. I know that the 
Silvertown poopie four or five years ago laid down such cables as 
that for arc lighting throughout their works. The grounds at 
their works are fairly saturated with various mixtures, yet it has 
given them no trouble at all since. I cannot help thinking that 
if your cable is properly protected it will not give trouble. That 
cable, of course, before it leaves the manufacturer is carefully 
tested. I have spent months in testing telephone and electric 
light cables of that character. This class of cable manufactured 
by the Silvertown company would test from 2,000 to 8,000 
megohms to the mile at a temperature of 75 degrees. If you put 
the testing current on a cable like that it flows into the cable 
with a great rush, and then the rush diminishes and you gradu- 
ally see the spot of light coming back. One should always watch 
that spot of light for 10 minutes. Sometimes it will give a little 
kick, and that will denote that something is not quite right. But 
the Silvertown people have told me, and I know it to be a fact, 
that in manufacturing submarine cables they have run out as 
many as 70 miles of cable without locating any fault that they 
were obliged to cut out. 

As to installation work, inside wiring, that is also done with 


first-class rubber covering thoroughly vulcanized. It usually 
opend a good deal on the fire insurance inspector. One man 
will piss one thing and another man will not pass it. You have 


got to know your man. Mr. Musgrave Heaphy first succeeded in 
imposing his rules more or less generally, and things now I 
believe are fairly up to his standard. His standard means that 
no wires are to be within an inch of each other in wood casing; 
that wood casing is used everywhere; that there is no exposed 
wire; that there are cut-outs to every two or three lamps; that 
the cut-vuts have all slate or porcelain bases; that all switches 
have porcelain solid bases, and that no screws communicatin 
ee current are allowed to come in contact with wood wor 
at all. 

No doubt we have sacrificed rapidity of progress to some 
extent, and we have had a lot of trouble, still there has been 
immunity from accidents which is very gratifying and the work 
will stand. There is no doubt that the people when they put 
electric lights in their houses have an idea that it is going in just 
the same as gas fittings, but a good deal of the electric work put 
in in past years I do not think would last as long as fair average 
plumbing. I am very much obliged to you for listening so 
appreciatively. 

The Chairman—I would like to ask Mr. Addenbrooke his 
opinion on the proposition which we have heard considerable of 
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within a few weeks, namely :—that while there is no particular 
difficulty in insulating a direct current of 3,000 or 4,000 volts, it 
is absolutely and entirely impossible by any known means of 
insulation to insulate an alternating current of a thousand volts. 
What is your experience as to that? 

Mr. Addenbrooke—I think my experience was as fully and 
carefully stated— it is not a subject on which one likes to make a 
more or less random shot—but my experience was pretty fully 
stated in the Electrical Review (London), three or four years ago. 
I do not think there is anything whatever to show that the alter- 
nating current will break down insulation quicker than a con- 
tinuous current. I know a great many statements are made on 
the subject, but I do not know of any experiments which can be 
produced to verify them. Ido not know of any one in England 
or America who has made a careful series of experiments on that 
point. Weall know that the alternating current will not produce 
anything like the arc that the continuous current will. A con- 
tinuous current of a thousand volts will produce an arc—I would 
not like to say how much longer than an alternating current will 
produce. We know that a cable does not receive the full charge 
of electricity, while you can see the movement of the galvan- 
ometer an hour after the cable has had the current on, out of 
course the great rush occurs immediately. Still it takes a very 
appreciable time, and in the case of an alternating current, we 
will say alternating 200 times a second, it is quite conceivable— 
I do not say that it is a fact, but it is worth putting forward— 
that the insulating substance around that cable has not time to 
get sufficiently polarized to allow the discharge to pass through 
quickly before the current has turned in the other direction, and 
has depolarized it. I do not say that that is a correct view. It is 
athing that requires to be gone through very carefully. From all 
the observations I have seen and what I have heard on the 
question of insulation, I think that an alternating current will 
not go through more quickly than a continuous current. 

he Chairman—The English telegraphic engineers have 
always taken the ground that a submarine cable was leas injured 
by an alternating than by a continuouscurrent. They have used 
the double current system on defective cables, in preference to 
the single ‘current system, which will tend to prove, I suppose, 
that they apprehended more trouble from the breaking down of 
the insulation by the continuous current than by the alternating. 

Mr. Lockwood—The hour is late, so I shall make my remarks 
in reply to questions very brief. Mr. Ralph W. Pope mentioned 
the subject of pneumatic tubes, and that very little or nothi 
had been said in niy paper upon that subject. I think perhaps 
may be excused for the reason that there was very little or 
nothing to say. It is true that pneumatic tubes are much more 
extensively used by the British telegraph authorities than they 
are used here, because it is apparently one of the maxims of the 
British telegraph authorities that it takes a longer time to deliver 
a message than it does to send it. Iam sure that the same view 
is borne out by the experience of every one of us who has ever 
had occasion to send or receivea despatch, and so instead of 110 
up the large cities such as London, Liverpool, Manchester an 
Birmingham with telegraph sub- offices, at about every hotel and 
every 10 blocks, they have organized a system of pneumatic tubes 
which is very like that of the Western Union in New York, but 
ona much larger scale, and as a general thing, they send their 
messages in packages in a pneumatic tube from one point to 
another. 

In respect to the inquiry made by Mr. Garratt concerning the 
relative method of inside construction in electric lighting, and 
how they get along there with the inspectors, I think that has 
been sufficiently answered by Mr. Addenbrooke. 

Mr. Martin thought something should have been said regard- 
ing the electric motor railway service. There are not anything 
like as many street car roads as there are on this side. But it is 
only within the last 25 years that street car railways were intro- 
duced into England by Citizen George Francis Train, and they 
called them tram roads, not from any connection with Mr. Train, 
but because there were tram roads in collieries, before Mr. Train 
was heard of. During the 24 years I was absent from England, I 
found there had been a great advance in street railroad business. 
But they are not a fast nation. In England they would rather do 
a thing well once than do it fast adozentimes. So they found 
the horse car a pretty good thing to stick to, and they have made 
more of it than we have done, because they make all the cars 
double deckers ; not only that, but they use steam dummies to a 
very large extent, and between Birmingham and Soho and other 
districts I find they use the traction cables, and it gives good 
service. One of the electric roads I had the pleasure of traveling 
on was about a couple of miles long, and situated on Brighton 
Beach. It is a very poor kind of a thing to look at, but it is in a 
safe location—on the sands of the sea-shore, and it does not 
trouble a single telephone wire. The current passes through the 
two rails. The Port Rush road is still there, aud as I understand 
is doing good service. I had not time to see it. After all is said 
and done the main reason that electric motor roads, operated as 
we operate them with a single wire overhead are not more com- 
mon, is the reason mentioned by Mr. Addenbrooke, reinforced by 
the very potent hand of the central government which knows 
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that the operation of such an electric railway in such a way 
would be a great deal of a nuisance to its own telegraph wires, 
and would mean death and destruction to all telephone wires in 
the kingdom, which will possibly be all government property 
some day. I asked Mr. Preece about that and he reminded me 
that he had presented to the Institute of Electricians over there a 
paper showing very clearly the evil resulta to all electric systems 
operating sensitive instruments, of railway or electric light sys- 
tems using the earth for a return. I also enquired of a gentleman 
well informed in electrical matters, why the electric railways 
were not more used with the overhead wire, and he said because 
they would not be allowed. I thought that was a very good, 
solid reason, and when I told them how they were being sown 
broadcast through the land here, and how, when harmless tele- 
phone companies remonstrated, they were universally met with 
the cry that the telephone companies wanted the earth, he said 
‘* That is very true; they want the earth here also, but they want 
it to work on like any other peaceable mortals and they do 
not propose to allow that a tiger has the same right to walk the 
eart. at a man has.” And that seems to me the principal 
reason why the electric railway has not made more progress than 
it has in England. 

Ido not know that I have anything more to add ee to 
express my gratification at the very lucid demonstration e by 
Mr. Addenbrooke. He said one or two things that I should like 
to have said ae but I am going to stay in the country and he 
is not. I thank you, gentlemen, for your very kind attention. 

The Chairman—In closing this very interesting discussion, I 
will take the liberty of expressing the thanks of the meeting to 
Mr. Addenbrooke for the information he has given us, and will 
announce that the next paper before the Institute will be read on 
the evening of October 29, by our fellow member, George B. 
Prescott, Jr. His subject is ‘‘Some Methods of Re ting 
Accumulators in Electric Lighting.” 


THE WESTINGHOUSE EDISON LITIGATION. 


DECISION IN THE SUJT OF THE CONSOLIDATED ELECTRIC LIGHT OO. 6. THE 
MC KEESPORT LIGHT COO. FOR INFRINGEMENT OF THE SAWYER-MAN LAMP 
PATENT. 


FOLLOWING is the full text of the decision in this important 
case, written by Justice Bradley, as Circuit Justice, Western 
District of Pennsylvania, filed October 5, 1880. 


BRADLEY, C. J :— 


This is a bill for the alleged infringement of a patent 
filed December 8, 1887; and the potent alleged to be infringed 
is dated May 12, 1885, and is for improvements in electric 
lamps; it was granted upon application of William E. Sawyer 
and Albon Man, of New York, to their assignees, the Electro- 

Dynamic Light Co., and by mesne assignments was transferred 
to the complainants, whose title commenced in October, 1882, 
before the patent was issued. The application for the patent was 
filed January 9, 1880, and the issuance delayed by various pro- 
ceedings in the Patent Office, including an interference with an 
application of Thomas A. Edison, which had been filed a month 
earlier, to wit: December 11, 1879. Various defenses were set up 
in answer, such as anticipation by prior inventions, vagueness of 
description, want of novelty and utility, undue change of specifi- 
cation after filing, surreptitious claim of an invention made by 
Edison, etc. Itis conceded that the defense of the suit is con- 
ducted by Edison Electric Light Co., a corporation of New York, 
which sells the lamps complained of as infringements of the patent 
and is interested as assignee in the patents for the electric light 
formerly owned by The Edison Electric Light Co. and in the 
question of interference between Edison and the complainant. 


NATURE AND OBJECT OF THE PATENTED INVENTION. 


In the specification of the patent sued on, called Sawyer and 
Mar» patent, the invention is described as relating to that class 
of clectric lamps employing an incandescent conductor inclosed 
in a transparent, hermetically sealed vessel or chamber from 
which oxygen is excluded and constituting an improvement upon 
the apparatus shown in a previous patent granted to the same 

urties (Sawyer and Man), June 18, 1878, and numbered 205,144. 

t is further stated in the specification that the invention relates 
more especially to the incandescing conductor, its substance, its 
furm and its combination with the other elements composing the 
Jamp and that the improvement consists : First, of the combi- 
nation in a lamp chamber composed wholly of glass as described 
in the said former patent, of an incandescing conductor of carbon 
made from a vegetable, fibrous material, in contradistinction to a 
similar conductor made from mineral or gas carbon, and also in 
the form of such conductor combined in lighting circuit within 
the exhausted chamber of the lamp. The construction of the 
lamp is then described, reference being made to the drawings for 
illustration. The lamp as described and shown in the drawings 
is a glass cylinder with rounded top, cemented at the bottom to a 
glass disk or plate ground to fit closely to the cylinder and the 
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whole bottom inclosed in a cup filled with wax or suitable 
cement to prevent as far as pes e the acceas of atmospheric air. 
Two holes are made in the bottom of the lamp for the of 
the wires which convey the electric current into and out of the 
lamp. The carbon conductor within the glass cylinder is con- 
nected by its extremities to these two wires respectively, in a 
mode specified in another patent of Sawyer and Man, dated 
December 10, 1878, and numbered 210,809, so as to constitute a 
part of the circuit, and having a low conductivity and presenting 
a certain amount of resistance to the current of electricity, it 
becomes incandescent and highly luminous. If the carbon, in 
this condition, were ex to atmospheric air, that is, to oxygen, 
it would be consumed by combustion ; hence, another part of the 
combination necessary to the result consists in filling the lamp 
with nitrogen gas or other gas which prevents combustion, to the 
exclusion of atmospheric air. The mode of doing this is pointed 
out in the patent 205,144, before referred to. It is further stated 
in the specification that in the practice of the invention, thd 
applicants had made use of carbonized paper and also wood care 
bon ; also, that they had used conductors of different shapes, such- 
as V-shape and with rectangular corners, but preferred the arch- 
shape as shown in the drawings. It is added that the description 
of the mode of making the illuminating carbon conductors 
described and making the subject-matter of this improvement,” 
was unnecessary as they could be made by any one skilled in the 
art by the ordinary well-known methods in practice. 

The specification then states the pro practical advantages 
of the arch form of the conductor to be its permitting the carbon 
to expand and contract, and casting less shadow ; and the advan- 
tage of making the wall of the lamp wholly of glass to be its 
preventing oxidation, leakage, etc.; and states particularly the 
advantages resulting from the manufacture of the carbon from 
vegetable, fibrous or textile material instead of mineral or gas 
arbor: „Among them,” it says, may be mentioned the con- 
venience offered for cutting and making the conductor in the 
desired form and size, the purity and equality of the carbon 
obtained, its susceptibility to tempering both as to hardness and 
resistance, and its toughness and durability.” ‘‘ We have used,” 
it is added, ‘‘such burners in closed or hermetically sealed trans- 
parent chambers in a vacuum, in nitrogen gas and in hydrogen 
gas; but we have obtained the best results in a vacuum or an 
attenuated atmosphere of nitrogen gas, the great desideratum 
being to exclude oxygen or other gases capable of combining 
with carbon at high temperatures from the incandescing chamber, 
as is well understood.” , 


CLAIMS OF THE PATENT, 


The patent has four claims — 


1. An incandescing conductor for an electric lamp of car- 
bonized, fibrous or textile material and of an arch 
0 F shape, substantially as hereinbefore set 

orth. 

“2. The combination substantially as hereinbefore set forth of 
an electrical circuit and an incandescing conductor of 
carbonized fibrous material included in and forming 
part of said circuit and a hermetically sealed chamber 
in which the conductor is inclosed. 

“3. The incandescing conductor for an electric lamp formed 
of carbonized paper, substantially as described. 

“4, An incandescing electric lamp consisting of the following 
elements in combination: First, an sepa peas 
chamber made wholly of glass hermetically sealed an 
out of which all carbon-consuming has been 
exhausted or driven; second, an electric circuit con- 
ductor passing through the glass wall of said chamber 
and hermetically sealed therein as described; third, an 
illuminating conductor in said circuit and forming 
thereof within the said chamber consisting of car 
made from a fibrous or textile material having the form 
of an arch or loop substantially as described, for the 
purposes specified.” 


THE QUESTION AT ISSUE STATED. 


The great question in the suit is whether the patent sued on 
is valid so far as it involves a general claim for the use in electric 
lamps of incandescing carbon conductors made of fibrous or tex- 
tile substances. If it is, the complainants must prevail; if it is 
not, the bill must be dismissed. 


ANALYSIS OF CLAIMS ALLEGED TO BE INFRINGED. 


The claims of the patent (excluding the third claim, which the 
defendants do not use and which is not involved in the case) may 
be summarized as follows: (I) A conductor of carbon made of 
fibrous or textile material and of an arched form; (2) A con- 
ductor of carbon made of fibrous material in a hermetically sealed 


chamber without regard to form; (8) The combination of a con- 
ductor of carbon, made of fibrous or textile material in an arch 
form, and a glass chamber hermetically sealed and deprived of 
carbon-consuming gas. 
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The claim of the combination last named may be dismissed 
from consideration as a separate claim, because a glass chamber 
hermetically sealed for holding light has always been used and 
must necessarily be used in all incandescing carbon electric re 
It was used by King in 1845; by Greiner and Staite in 1846; by 
5 in 1852; by Konn in 1878; by Kosloff in 1875, and by 
others. 

Unless the patent is valid for the conductor of carbon made of 
fibrous or textile material in an arch form, it cannot be made 
valid by combining such conductor with a glass chamber 
hermetically sealed. 


IS THE ALLEGED COMBINATION PATENTABLE ? 


We are equally of the opinion that the giving of an arched 
form to the conductor was not new and could not give to the 
claim any validity which it would not have as a broad claim of 
the conductor itself, made of carbon produced from a fibrous 
material. The arched or bent shape in incandescent conductors 
was applied in 1848 by Staite to an iridium conductor ; in 1838 by 
Gardiner and Blossom to a platinum conductor; and in 1872 by 
Konn to a carbon conductor. In the last case, the conductor 
was enclosed (as it had to be) in a glass lamp or case filled with 
nitrogen or other gas incapable of supporting combustion. The 
carbon, it is true, is presented in a V-shaped form, but in a similar 
patent applied for a few weeks afterward, claiming the same 
apparatus for the production of heat, the patentee very proper] 
says : It is evident that stems of other shapes may be used.” If 
the U or V-shaped form had not been given to the carbon made of 
fibrous material for incandescent light, before Sawyer and Man 
adopted that form, it was merely the application by them of an 
old device to a new and analogous use. But the carbons used by 
Konn, included charcoal, as well as other carbons. He mentions 
graphite as preferable, but he claims the use of carbon generally. 


CONTENTION OF THE DEFENDANT. 


As before stated, therefore, the patent must be considered as 
making the broad claim to the use in electric incandescent lamps 
of all carbons made of fibrous or textile substances. Is the patent 
valid for such a broad claim? The defendants contend that it is 
not: first, because no such invention was set forth in the original 
application, but was introduced for the first time more than four 
years after it was filed, and after the same material had been 
used by Edison, and claimed by him in an application fora patent; 
secondly, because Edison, and not Sawyer and Man, was really 
the original and first inventor of an incandescent conductor made 
of fibrous or textile material for an electric lamp: thirdly, 
because if Edison was not the first inventor, the thing claimed as 
an invention was old, and neither of the parties was entitled to a 
patent for it. 

The whole vegetable kingdom is composed of fibrous material, 
and all carbon or charcoal made therefrom comes within the 
scope of the complainant’s claim. Silk is fibrous or textile, and 
carbon made from silk thread is, therefore, within the claim ; 
mineral coal and carbon produced in gas retorts are not included. 


FIBROUS CARBON OLD IN THE ART. 


Can it possibly be said, when we look at the history of the art 
of electric lighting, that carbon made from fibrous or textile 
material was never used for that purpose until Sawyer and Mau 
used it in 1878? Wethink not. We do not propose to describe 
in detail the various English patents of prior date, which have 
been adduced in evidence. The word charcoal, as well as carbon, 
is constantly used to define the material from which the conduc- 
tors were made; and that word, in the English language, prima 
Jacie, refers to carbon, or coal made of wood. We cannot yield 


our assent to the ingenious theory of the complainant's counsel, | 


and some of their witnesses, that the word has come to have an 
artificial or technical meaning in this particular, signifying gas 
or mineral carbon. We think that carbon made from wood or 
other vegetable material is generally intended. In King’s patent, 
of 1845, he says: ‘‘The nature of the invention consists in the 
application of continuous metallic and carbon conductors, 
intensely heated by the passage of a current of electricity for the 
purpose of illumination.” When carbon is used, it 
becomes necessary, on account of the affinity this substance 
has for oxen at high temperature, to exclude from it air and 
moisture. To accomplish this in the most perfect manner, it 
should be enclosed in a torricellian vacuum.” He does not con- 
fine himself to any particular kind of carbon. It is true he does 
afterwards say, ‘‘ That form of carbon found in the interior of 
coal gas retorts, which has long been used, is well suited for this 
purpose; but his claim is general for The application of 
metallic and carbon conductors intensely heated, etc.,” and the use 
of wood carbon would have infringed the patent. Greiner and 
Staite, in their patent of 1846, in describing how they prepared the 
carbon for the incandescing stems in their lamps, say : ‘‘ We take 
a 3 of lamp black, or of charcoal reduced to powder, or of 
coke also reduced to powder, which has been purifled, etc.“ The 
carbon thus highly purified we next bring into a state of t 
dryness, and then convert it into solid prisms, or into cylinders, 
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both solid and hollow, eto.“ The charcoal here referred to is 
clearly wood charcoal. 

Ro „ in his patent of 1852, says: Another part of my 
invention consists of a mode of obtaining electric light by passing 
a current of electricity through a thin piece of graphite, coke or 
charcoal, or other infusible body, being a conductor of electricity, 
whilst it is enclosed in a vacuum or space not containing oxygen 
or other matter, which can cause the combustion or decomposition 
of it when brought into an incandescent state by the action of the 
current of electricity.” This certainly refers to wood charcoal. 
We have already alluded to Konn’s patent of 1872, in which he 
claims carbon stems generally, arranged as specified in the patent, 
for giving incandescent light. We may add that, in the earliest 
experiments of Sir Humphrey Davy and others on the effects of 
the electric current in producing light in various substances, char- 
coal was one of the most frequent articles used for that pu i 
Long prior to 1878 it was a well-known fact in science and the 
arts that the transmission of the electric current through a pencil 
of charcoal interposed in a metallic circuit would produce intense 
light ; and that when the charcoal was guarded from contact with 
oxygen, in a vacuum or otherwise, it would not be consumed. 
This is fully verified, not only in scientific writings, but by the 
statements found in several of the patents referred to. The great 
desideratum was, to construct an apparatus, and to discover a 
process, which would make the light economical and convenient 
of use for ordinary domestic purposes. 


CLAIM TO EXCLUSIVE USE OF CHARCOAL UNTENABLE. 


We are clearly of opinion, therefore, that neither Sawyer and 
Man, nor Edison, can maintain auy just claim to the exclusive use 
of charcoal generally, in any form, as an incandescing conductor 
in an electric lamp. This view of the subject is sufficient to decide 
the present case e the complainants. But there are other 
considerations which go to corroborate the conclusion to 
which we have come, which, however, we shall only cursorily 
examine. 


THE ORIGINAL APPLICATION CONSIDERED. 


It is very clear to us, that, in the original application for 
the patent sued on, the Fl eat had no such object in 
view as that of claiming all carbon made from fibrous and 
textile substances, as a conductor for incandescent electric 
lamps. Nothing on which to base any such claim is dis- 
closed in the original application. We have carefully compared 
it with the amended application on which the patent was issued, 
and are fully satisfied that, after Edison’s inventions on the sub- 
ject had been published to the world, there was an eutire change 
of base on the part of Sawyer and Man, and that the application 
was amended to give it an entirely different direction and 
purpose from what it had in its original form. 

t is true that the last claim of the original was for An 
illuminating arc made of carbonized fibrous or textile material.” 
But this claim had special reference to the arched form of the 
conductor, rather than to the material of which it was composed; 
and their claim is the only expression in the application which 
even suggests any exclusive right to all vegetable carbon, or any 
invention or discovery in relation thereto. No advantage in the 
use of such carbon is anywhere alleged. The whole scope and 

rpose of the application related to the arched form of the con- 
Auctor. A subsidiary purpose was to claim carbon made from 
paper or pasteboard. They say distinctly : ‘‘Our improvement 
consists in the employment of an incandescent arc of carbon, in 
the circuit, as the light-giving medium.” Carbon“ generally, 
not any particular carbon. By an adroit amendment, made in 
1885, they say : ‘‘ Our improvement relates more especially to the 
incandescing conductor, its substance, its form and its combination 
with the other elements composing the lamp.” The purpose of 
this amendment is obvious and needs no comment. After 
explaining the drawings, the original application goes on to say: 
„Our improved burner or incandescent arc consists of an arch- 
shaped or semi-cylindrical piece of carbon, A, mounted in its 
clamps or supports in the usual well-known ways. We have 
tried carbonized paper covered with powdered lumbago, wood 
carbon or charcoal, and ordinary gas carbon. We have also 
used such arcs or burners, of various shapes, such as pieces 
with their lower ends secured to their respective supports and 
with their upper ends united so as to form an inverted V-shaped 
burner. We have also used arcs of varying contours, that is 
with rectangular bends instead of curvilinear ones, but prefer the 
arch shape, as the shadow cast by such a burner is less than that 
produced by other forms of burners. We have used such burners 
in close transparent chambers in a vacuum, in nitrogen gas and 
in hydrogen gas, but have obtained the best results in a vacuum 
or attenuated atmosphere of nitrogen, the great desideratum 
being to exclude oxygen from the combustion chamber as is well 
understood. The operation of our improved apparatus will 
readily be understood from the foregoing description.” Then 
come the claims, as follows: First: Incandescing arcs for elec- 


tric light made of carbon, substantially as hereinbefore set forth. 
Second: Incandescing arcs of carbon, in combination with 
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circuit of an electric light. Third: The. combination, sub- 
stantially as hereinbefore set forth, of the circuit of an electric 
light and incandescing arc of carbonized paper included in the 
circuit and a close transparent chamber in which the arc is 
enclosed. Fourth: An incandescing arc made of carbonized 
fibrous or textile material. 


IHE ORIGINAL APPLICATION AND THE PATENT COMPARED. 

This is the whole of the original application, except the formal 
introduction. The arc is everything. The changes are rung on 
the arc. The fact is that Sawyer and Man were unconscious that 
the arc was not new, and supposed that they could get a patent 
for it; but as their eyes were opened, they changed about and 
amended their application, and made the material of the conduc- 
tor the great object, carbon made from fibrous or textile material. 
Compare the original with the amended app caon as first stated 
in this opinion, and this purpose most obviously appears. The 
carbons mentioned in the original application are merely men- 
tioned, by the way, to show that the arched form’would apply to 
all kinds of carbons. ‘* We have tried carbonized paper covered 
with powdered plumbago, wood carbon and ordinary gas carbon.” 
This is changed, in the amended application, to the words: ‘‘In 
the practice of our invention we have made use of carbonized 

per, and also wood carbon.” The object of this change is mani- 
est. In other parts of the amended specification, the importance 
of vegetable carbon as distinguished from gas carbon is dwelt 
upon. Thus, they say, in a former paragraph: ‘‘ Our improve- 
ment consists, first, of the combination in a lamp chamber com- 
posed wholly of glass, and described in patent No. 205,144, of an 
incandescing conductor of carbon made from a vegetable fibrous 
material, in contradistinction to a similar conductor made from 
mineral or gas carbon, and also in the form of such conductor 80 
made from such vegetable carbon, and combined in the lighting 
circuit within the exhausted chamber of the lamp.” 

The fact that the whole object of the application was changed 
is evinced by the correspondence of the parties. In a letter from 
William D. Baldwin, one of the attorneys of the applicants for 
the patent, to his clients, the Electro-Dynamic Light Co. (who 
then owned the interest in the invention), dated January 8, 1880, 
he says: I have this day prepared an application for patent of 
arch form of incandescent carbon-electric lamp made by William 
E. Sawyer and Albon Man as joint inventors, containing a request 
for the issuing of such patent to your company, etc.. * 
I will not make any alteration in the claims or specification of 
said patent enlarging its scope beyond the intended pur of 
covering the arch or angular form carbon used for incandescent 
electric lights.” In a letter from Albon Man, one of the applicants 
for the patent, to a Mr. Cheever, dated December 12, 1880, he says: 
I have received your two notes of 11th inst., enclosing letter 
from the Patent Office, advising Messrs. Baldwin, Hopkins and 
Peyton of substitution of Mr. Broadnax as attorney in carbon arch 
matter.” ‘This had relation to the application in question, Bald- 
win, Hopkins and Peyton being the solicitors in the case, and Mr. 
Broadnax being substituted in their place. Carbon arch mat- 
ter” are words that could hardly be more suggestive. As before 
stated, Edison had filed an application for a patent in December, 
1879, about a month prior to the application in question ; and in 
September, 1880, an interference was declared between the two 
applications. The controversy raised on this interference related 
pee to carbon made from paper, which Edison claimed in 

is application. The case was not tinally decided until the begin- 
ning of 1885. Mr. Broadnax was examined as a witness in this 
suit, and testified as follows :— 

After the decision of the commissioner of patents of the 
interference awarding priority of invention to Sawyer and Man, 
I resumed the prosecution of the application, insisting upon our 
right to the claims that had been once rejected by the Examiner, 
among which was one for the U-shaped or loop shaped illuminant, 
My attention was then called for the first time, by the Examiner, 
to the British patent of Konn, in which wasshown an arch shaped 
carbon illuminant, and which, as I thought, anticipated broadly 
the claim for the U-shaped or arch shaped carbon illuminant, and 
then in the discussion of the case with the Examiner, my attention 
was called to the patentability of the fibrous carbon illuminant as 
such, on account of the properties such carbon possessed which 
made it available for electric lighting above all other carbons,” 

Being asked when this was, he said it followed soon after the 
decision of the Commissioner of Patents upon the question of 
priority, or as soon as he could, in the ordinary course, get the case 
before the Primary Examiner again ; his best recollection was that 
it occurred in February, 1885. This testimony of Mr. Broadnax, 
which is undoubtedly to be relied upon, in connection with the 
letters just quoted, shows that the idea of claiming carbon made 
from fibrous and textile materials was an afterthought and was 
no part of the purpose of the original application. The amend- 
ment relating to this new and broad claim was made afterwards, 
in February and March, 1885. 

We are of opinion that the . made in the application in 
this regard were not justifiable, and that the claim in question 
cannot be sustained. 
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THE SUCCESS OF SAWYER AND MAN’S LAMP QUESTIONED. 


There are other aspects of the case to which we might refer, 
which operate strongty against the claim of the complainants. 
We are not at all satisfied that Sawyer and Man ever made and 
reduced o pa ee operation any such invention as is set forth 
and claimed in the patent in suit. Their principal experiments 
were made in 1878, and perhaps in the beginning of 1879. The 
evidence as to what they accomplished in the construction of 
electric lamps is so contradictory and suspicious that we can with 
difficulty give credence to the conclusions sought to be drawn 
from it. e are not satisfied that they ever produced an electric 
lamp with a burner of carbon made from fibrous material or any 
material, which was a success. During the year referred to, 1878, 
and the beginning of 1879, they applied for and obtained 10 differ- 
ent patents (besides an English patent) on the subject of electric 
lamps; but not one of them contains a suggestion or a hint of any 
such invention as is claimed in the patent in suit, which was not 
applied for until 1880. They all relate to lamps with straight 
pencil burners, generally of carbon, but without any preference 
given to one kind of carbon over another. The application for 
the patent in suit was not made until January, 1880, nearly or 
quite a year after all their experiments had ceased, and after the 
inventions of Edison had been published to the world. One can- 
not read the patents before applied for by Sawyer and Man, with 
all their detail of apparatus and process for constructing and 
managing the straight stemmed conductors, without distinction 
of carbons—apparatus and processes, many of which would be 
needless in the lamp now claimed—without inducing some degree 
of astonishment at the pains and ingenuity gratuitously expended 
or wasted, if it was true, that, all the time they had in their pos- 
session a secret invention which would take the place of those 
complicated contrivances. The explanations made by the com- 
plainants for the delay for applying for the patent in suit fail to 
satisfy our minds that Sawyer and Man, or their assignees for 
them, have not sought to obtain a patent to which they were not 
legitimately entitled. 

But suppose it to be true, as the supposed inventors, and some 
of the other witnesses testified, that they did in 1878, construct 
some lamps with burners of carbon made of fibrous material and 
of an arch shape, which continued to give light for days or weeks, 
or months; still, were they a successful invention ? 

Would any one purchase or touch them now? Did they not 
lack an essential ingredient which was necessary to their adoption 
and use. Did they go any further in principle, if they did in 
degree, than did other lamps which had been constructed before? 


HIGH RESISTANCE THE GREAT DISCOVERY IN THE ART.: 


It seems to us that they were following a wrong pups the 
principle of small resistance in an incandescing conductor, and a 
strong current of electricity ; and that the great discovery in the 
art was that adopting high resistance in the conductor with a 
small illuminating surface and a corresponding diminution on the 
strength of the current. This was accomplished by Edison in his 
filamental, thread-like conductor, rendered practicable by the per 

fection of the vacuum in the globes of the lamp. He abandoned 
the old method of making the globe in separate pieces, cemented 
together, and adopted a globe of one entire piece of glass into 
which he introduced small platinum conductors, fastened by 
fusion of the glass around them, thus being able to procure and 
maintain perhaps the most perfect vacuum known in the arts. In 
such a vacuum the slender filaments of carbon, attenuated to the 
last degree of fineness may be maintained in a state of incandes- 
cence without deterioration for an indefinite time and with a small 
expenditure of electric force. This was really the grand discovery 
in the art of electric lighting, without which it could not have 
become a practical art for the purpose of general use in houses 
and cities. | 


THE GREAT DISCOVERY DESCRIBED. 


It is unimportant to trace the various steps by which this great 
discovery was arrived at. It is well indicated and shown in 
Edison’s patent applied for in April, 1879, and issued May 4th, 
1880, No. 227,229 ; and is more fully described in that which he 
applied for November 4th, 1879, and issued January 27th, 1880, 

o. 223,898. An extract from the latter will serve to explain the 

rinciples of this invention. Edison there says: ‘‘ Heretofore 
fight by incandescence has been obtained from rods of carbon of 
one to four ohms resistance, placed in closed vessels in which the 
atmospheric air has been rep aced by gas that did not combine 
chemically with carbon. The vessel holding the burner has been 
composed of glass cemented to a metallic base. The connection 
between the leading wires and the carbon has been obtained by 
clamping the carbon to the metal. The leading wires have always 
been large, so that their resistance shall be many times less than 
the burner and in general the attempts of previous persons have 
been to reduce the resistance of the carbon rod. The disadvan- 
tages of following this practice are, that a lamp having but one to 
four ohms resistance cannot be worked in great numbers 1n 
multiple arc without the employment of main conductors of 
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ideas written or spoken, as a giant mover of masses, as a lantern 
bearer, as a storer and carrier of power, as the most powerful and 
yet most delicate chemical reagent, as a heating agent under per- 

ect control, and in many other ways the ether has been called to 
do man’s bidding, that wondrous agent which has place in 
nature co-extensive with nature itself. In these allusions to elec- 
trical work I cannot forget that to theoretical science in England, 
and to its great leaders, we owe much of the growth and develop- 
ment which have led our beginning, feeble as it yet is, of an 
understanding of the nature of electric and magnetic phenomena. 
In conclusion, I join in the heartiest manner in the response to 
the toast in expressing for myself and the society which I rep- 
resent, a inost thorough appreciation of the friendly spirit and 
kind wishes shown. (Cheers.) 


THE NATIONAL ELECTRIC LIGHT ASSOCIATION.—RESOLU- 
TIONS ON OVERHEAD WIRES. 


Following the recent excitement in New York about electric 
light wires, the Executive Committee of the National Electric 
Light Association met in that city, October 25 and 26, and after a 
somewhat protracted discussion adopted the following resolu- 
tion :— 

Whereas, There has been considerable discussion of late 

arding the possibility of successfully operating underground 
wires, and successfully insulating overhead wires carrying 
currents, both direct and alternating, of the intensity now in use 
for arc and incandescent lighting, and 
8, It is prope: that an expression of opinion on this 
vital subject should be heard from the National Electric Light 
Association, the object of whose members is to supply currents of 
all electromotive forces for lighting, heating, welding, tele- 
graphing, and for all the uses to which this protean power can be 
applied, and whose membership, extending over every state and 


territory of the United States, is made up of those actively 
engaged in ee pi Mi power and of manufacturing the 
machines and supplies by which it is produced, distributed and 


utilized ; therefore, be it 

Resolved, That the following is the sense of the Executive 
Committee of said Association, now met for the purpose of 
making itself heard by the public and others in authority :— 

First, That currents, both direct and alternating, of the 
intensity or electromotive force now in use in this and other cities 
of the country, are absolutely necessary for the successful and 
economical distribution of electricity for arc and incandescent 
lighting and power purposes; and that to substantially reduce 
the electric pressure or electromotive force of the currents now in 
use would so increase the cost of electric light and power as to 
put them out of the reach of many of their present consumers 
and greatly cripple the electric light and power industries in 
which many hundreds of millions of dollars have been invested, 
and which has become a public necessity. ä 

Second, That the accidents which have recently occurred in 
this city from contact with the overhead wires have been due to 
faulty construction and defective insulation, coupled with 
restrictive legislation and divided responsibility which for years 
have prevented such comprehensive repairs and reconstruction as 
would have insured safety and good service; 

And further, That the progress in the art of insulation has 
been such that overhead wires carrying direct and alternating 
currents of the intensity now in use can be so insulated as to be 
safe. The correctness of our position is shown by the fact that 
a omang currents of five times the intensity of those used in 
this city for electric lighting are operated without accident to 
person or property. 

Third, We deprecate the effort on the part of certain electric 
lighting interests, who have committed themselves to the use of 
low tension currents, to so direct the present public discussion as 
to bring the high tension alternating and direct currents into 
disfavor, in the hope of benefiting themselves and injuring their 
rivals. We regard the present discussion as beneficial to the 
pure and electric lighting industries, in that it will result in 

ringing more forcibly to the attention of the public authorities 
and the electric illuminating companies themselves the necessity 
of adopting proper rules and regulations insuring the use of wires 
of good insulation, scientific construction and distribution, and of 
a thorough and systematic plan of inspection and repair of overhead 
wires, and, generally, the adoption of such precautions as (we are 
confident) can and will insure safety to the public, as well as to 
the employés of the companies themselves. 


THE BRUSH ELECTRIC CO. SELLS OUT TO THE THOMSON- 
HOUSTON ELECTRIC CO. 


Since the last issue of this journal the Brush Electric Co. is 
reported to have sold its entire plant, business and patent rights to 
the Thomson-Houston Electric Co. There seems to be no reason 


to doubt the authenticity of the report. 
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The entrance of the Brush company inte the alternating 
current field placed it in direct competition with other alternati 
5 including that of the Thomson-Houston company, 
the reported transaction, virtually consolidating two important 
and rival interests, does much to simplify the situation and 
strengthen the hands of the Thomson-Houston cone. 
ae Nae statement has yet come from the companies 
interes 


HAROLD P. BROWN AGAIN. 


In view of the wide-spread publication by Harold P. Brown in 
various newspa and in a pamphlet, called Electrical Distribu- 
tion of Light, Heat and Power,” of allegations that the alternating 
current is extremely dangerous to life, accompanied with some 
thirty instances of death claimed to be due to contact with 
alternating circuits, the Westinghouse company have caused an 
investigation of Brown's alleged facts to be made, the result of 
which fatally discredits that ‘‘electrical engineer” as to trust- 
worthiness, if not as to good faith. 

Out of thirty cases in which Brown asserts death to have been 
caused by alternating currents, the Westinghouse system is 
accused by name in 15, while in the remaining 15 no particular 
system is named by him. There would appear little, if any, 
doubt of his animus against the Westinghouse company. 

The investigation of Brown’s allegations has brought out the 
following result :— 

Probably true. , Sev tus PE ee ß 
Possibly true..... 0.2.0. ccc cece cece eee soose. sii dines Hell Ola das Anand Aenea ctes 1 


Number where there were no Westinghouse plants at the time of accident ... 12 
Number untrue or due to other than alternating circuit... e: 16 


Whole number of Brown's allegations of death from alternating currents. 30 


A few instances of the comparison of the allegations with the 
facts are given below :— 


Allegation.—Austin, Tx. Edmund Ramey, porter in billiard hall, killed 
on roof, August 27, 1888, by touching insulated wire on Westinghouse alternating 
current circuit. 

Fact.—This man was killed by the current from an arc light 
dynamo on a motor line while washing a skylight window. 


Allegation.—Datias, Tex.—Thomas Madigan, plumber, killed while at 
work in Grand Windsor Hotel, on April 23, 1889, by shock through water-proof 
insulated wire carrying alternating current. 

In the New York Evening Post, of May 11, 1889, Brown says a Westinghouse 
dynamo caused this accident at Dallas. 

Fact.—No Westinghouse Electric Co. plant here. 


Allegation.—Hosoxen, N. J.—Joseph O'Neill, lineman, Electric Light 
Company, killed August 8, 1888, on pole having both pulsating and Westinghous 
alternating current wires ; character of burns, and fact that arc lamps were pot 
running, would indicate that the latter killed him. 

Fact.—O'Neill was killed at 8 P. M. by the arc light current. 
The alternating current wires were not all in place, and the 
Westinghouse Electric Co.’s dynamos were not in use until after 
O’Neill’s death. 


Allegation.—Trenton, N. J.—Engineer Westinghouse Electric Co. killed 
by touching Westinghouse alternating current circuit. 

Fact.—No one has ever been injured here by the Westing- 
house Electric Co.’s alternating current to such an extent as to 
prevent his continuing on duty. 


It is to be hoped that other companies supplying alternating 
current apparatus will take the trouble to investigate Browns 
statements. 


MEETING OF THE AMERICAN STREET RAILWAY ASSOCIATION. 


The eighth annual meeting of the American Street Railway 
Association was held at Minneapolis, Minn., October 16, 1889. 

The president's address contained the following :— _ 

„The past year has been one of changes in the motive power 
of street railways. Rapid transit is in demand. Electricity and 
cable power are the systems coming into general use, with the 
former in the lead. The overhead electric system has thus far 
been demonstrated to be the most practical; but it is the ho 
and wieh of every street railway manager that the m will be 


superseded, and that the motor of the future, be it electricity, 
gas, air, steam or some other power, must and will be a motor 


independent of a central plant or a wire circuit. The demand for 
such a motor has enlisted capital and labor of a quantity 32 
quality that is certain to bring about the desired result wi a 
very short period.” _ 

The executive committee, in their report, said of electricity 

„During the last few years each succeeding year has seen 
electricity progress far more rapidly than any other motive 
power, and this has been especially so in the organization 
operation of new roads.” 9 

The executive committee presented a report on electricity 
embracing some discussion of the relative merits of electric and 
cable traction, mainly favorable to the former — accompanied 
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with es showing the cost of operation on several electric 
roads—but without names or locations or any detailed division of 
expenditures, and, therefore, of little value. The committee’s 
estimates of the relative cost of construction of cable, overhead 
and storage battery electric roads were as follows :— 


Ten mile road—15 cars. 


Cost of cable construction $700,000 
Cost of power plant............. ce cece cece etre eee eens cteeenes 125,000 
„ Golo ðxD ¾ y y a ee HR ee. SS 18,000 
$840,000 
Electrical overhead wire construction .— 
Stereo.... ³ð M! ð $70,000 
Cost of wiring d A) Sane 80,000 
/ sie 505. ꝝꝑͤ www ³ĩoÄ6Q³ ð—z 8 60,000 
Cost of power plannn .. 80,000 
$190,000 
Storage battery :— 
Cost of road · ved q $70,000 
Cost e ]ðVU]ã ð dd Sables Easels eats 4a eal 75,000 
Cost of power plannnꝶtetett .. 5 80,000 
$175,000 


THE PARIS EXPOSITION—AMERICAN AWARDS. 


In the official list of awards to exhibitors at the Paris Exhi- 
bition, appear the following American names :— 
Grand Prize. 


The American Bell Telephone Co. 
Thomas A. Edison. 


Elihu Thomson. 
Elisha Gray. 
Gold Medal. 
Cobb Vulcanite Wire Co. 
Heisler Electric Co. 


Okonite Co. 
Sprague Electric Railway and Motor Co. 
olta Graphophone Co. 
Western Electric Co, 
Silver Medal. 
Commercial Cable Co. 
Consolidated Telegraph and Electrical Subway Co. 
Elektron Manufacturing Co. 
Elmer A. Sperry. 
Bronze Medal. 
Electrical Supply Co. 
Solar Carbon bY 
Honorable Mention. 
Medbery Conduit System. 
Munson Lighting 0] 
Warton. [Wharton 7 
In the class of electricity there were but 12 
altogether. One-third is a fair allowance for the 
against all the rest of the world. 


rand prizes 
nited States 


COLLEGE NOTES. 
Cornell University—Sibley College. 


The Electrical Engineering Association has been re-organized. 
The following officers have been elected for the ensuing term :— 
Wm. H. Powell, president; W. B. Tobey, vice-president ; W. N. 
Smith, secretary, 

Three meetings have been held. On October 14, Mr. B. W. 
Snow, instructor in physics presented a paper on the ‘‘ Recent 
Researches of Hertz Concerning the Relations Between Electricity 
and Light.” On October 21, Professor A. W. Smith gave a 
lecture on “The Fly-Wheel Governor for High Speed Engines.” 
On October 28, L. B. Marks, R. G., spoke on the “ Life and 
Efficiency of Arc-Light Carbons,” giving the results of original 
investigation, and showing some interesting microscopic photo- 
graphs of the cross-section of the various carbons tested. The 
results of his investigations will be published in a short time. 

Recent graduates are now occupyin sitions as follows :— 

Ervin S. Ferry, Professor of Applied Sciences at Kalamazoo 
College; Albert Scheible, with the Swan Incandescent Lamp Co., 
Cleveland, O.; J. W. Kirkland, Thomson-Houston Electric Co., 
Chicago; C. L. Cornell, Western Engineering Co., Kearney, 
Neb.; F. N. Waterman and W. K. Archbold, Westinghouse Elec- 
tric Co., Pittsburgh ; A. C. Balch is a member of the firm of Baker, 
Balch & Co., mechanical, electrical and civil engineers, Seattle, 
W. T.; F. G. Schlosser, Luclede Gas Light Co., St. Louis, Mo.; H 
H. Morehouse, Tucker Electric Co., New York; A Vickers, 
C. and C. Motor Co., New York; G. L. Teeple, Western Electric 
Co., Chicago; John Upp, Robinson Foster Electric R. R. and 
Motor Co., ton. C. R. Van Trump, Edison Electric Light Co.; 
A. L. Register and Franklin Sheble, Thomson-Houston Electric 
Co., Lynn, Mass.; Lee Parker, superintendent of a Brush plant at 
the State Reformatory, Elmira, N. Y. 
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Harvard University. 


The various courses in physics and mathematics open this fall 
with a far greater number of students than ever before. This is 
due in a measure to the interest aroused by the lectures on general 
physics given last year, but mostly to the presence of the men 
who are studying to be electrical engineers. There are quite a 
number of them, and Harvard’s new move in this line is evidently 
a success. 

et be 4 (electro-dynamics) have had to seek new quarters 
for laboratory work on account of its unusual size, and a new 
laboratory has been fitted up for it on the ground floor of the 
Jefferson Laboratory. The instruments are placed on stone tables, 
supported by pillars having independent foundations; and this, 
together with the position of the room and the total absence of 
mon its construction, make it an almost ideal place for magnetic 
work. 

The University has kindly allowed the Electric Club to use one 
of the rooms in the Lawrence Scientific School building for its 
reading room, and the club is now fitting it up. At the last 
meeting, a paper on Transformers was read by G. T. Page, 92; 
and 16 new members were proposed. The next paper will be by 
Mr. G. H. Chittenden, 91; and Professor John Trowbridge has 
kindly consented to read an informal paper some time in 
November. 

The Thomson-Houston company has presented the Jefferson 
Laboratory with one of its well-known stationary motors. 

Storage batteries, and some of the newest forms of measuring 
instruments, are to be added to the equipment. 


Columbia College. 


The new course in electrical engineering in the School of Mines, 
was regulary started at the opening of the college. 

The building erected specially for electrical and mechanical 
engineering purposes was delayed considerably by bad weather 
during the summer, and is not quite ready for occupancy. But 
fortunately N accommodations with ample space were 
found in an ad joining building, where for the present the 
electrical instruction is given. 

The work begins very satisfactorily with 14 students, about as 
large a number as can be advantageously instructed at present. 
More than half of the students are already graduates of the School 
of Mines in civil and mining engineering, and the rest are gradu- 
ates of other colleges. These men make most desirable students 
as they are already well educated. In fact the requirements for 
admission are such that the students are sufficiently advanced to 
be able to give their whole time to electrical work uninterrupted 
by instruction on general subjects. 

The regular course for the degree of electrical engineer extends 
over two years, it being considered that the usual one year elec- 
trical course is not sufficiently long to teach thoroughly a subject 
of the magnitude and difficulty of electricity even though the 
entire time be given to it. There is, however, a partial course of 
one year for those who do not care to goso deeply into the subject 
for which a certificate only is given. 

The course of instruction consists of lectures two hours per 
week on Principles of a ae and three hours on Appli- 
cat ions of Electricity,” by Mr. F. B. Crocker, and three hours per 
week on Electrical Measurements, and two hours on Mathe- 
matical Theory of Hera ia by Mr. Michael Pupin. These 
lectures last from 10 to 12 o’clock each day, and the time from 1 to 
4 is spent in practical laboratory work, under the personal direc- 
tion of the instructors. This work consists in the actual construc- 
tion and testing of electrical apparatus and machines, and covers 
measurement of resistances, electromotive forces, currents, 
insulation, location of grounds and faults, tests of efficiency, 
constants of machines, etc. 


University of Michigan. 


, George W. Paterson, Jr., has accepted the appointment as 
instructor of electrical engineering from the University of 
Michigan, Ann Arbor, which just established a department of 
electrical engineering. 

Mr. Paterson graduated at Yale in 1884, and at the Massachu- 
setts Institute of Technology in the electrical course in 1887, and 
on graduation was appointed instructor of mathematics at that 
institution. 

Massachusetts Institute of Technology. 


The number of students registered is 864, divided as follows: 
Fourth year, 109; third year, 124; second year, 147; first year, 


260 Tonn 224. 

Following is a partial list of the position now filled by graduates 
of last May in the department of electrical engineering :—F. W. 
Bradley, constructing engineer, United Edison Company, New 
Vork; J. N. Bulkley, with Wright pee Co., ton; F. 
L. Dame, with Westinghouse Electric Co., Pittsburgh, Pa.; J. P. 
B. Fiske, with Thomson-Houston Electric Co., Lynn, Mass.; H. 
M. Hobart, with Thomson-Houston Electric Co., „Mass.; G. 
B. Lander, with Marr Construction Co., Pittsburgh, Pa. ; H. H. 
Hunt, with Thomson-Houston Electric Co., Lynn, Mass.; F. A. 
Laws, assistant in physics, Massachusetts Institute of Technology, 
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Boston, Mass.; C. W. Power, with American Bell Telephone 
Co., Boston, Mass.; G. W. Rounds, with street railway depart- 
ment, Thomson-Houston Electric Co., Lynn, Mass.; C. H. Warner, 
with Thomson-Houston Electric Co., Lynn, Mass.; F. P. Whitney, 
with Thomson-Houston Electric Co., Lynn, Mass. 

A course in electro-metallurgy is to be established provisionally 
in connection with the department of mining engineering, the 
fourth year students in which are to be instruc in the more 
essential electrical measurements, to be followed by the electro- 
deposition of copper, and the separation by electrolysis of gold 
and silver from copper, and other work of like nature. 

To lessen the jar from the machinery of the dynamo room in 
the laboratory, a heavy brick and concrete wall, resting on 
railroad iron, has been built during the vacation. The wall is in 
the sub-basement, and supports the main shaft. A new Hill 
clutch has been placed on the main shaft. 

Mr. James P. Monroe, secretary to the faculty, is about to 
leave the Institute. He will be succeeded for the present year by 
Mr. Harry W. Tyler, of the department of mathematics. 


THE JULIEN ELECTRIC CARS ON FOURTH AVENUE, NEW YORK. 


An independently propelled car has many advantages, in a 
city like New York, over a system dependent upon long lines of 
conductors, overhead or underground and a central source of 
supply. The storage battery seems to be the only means at 
present available of obtaining such a result. 

The first of the standard cars of the Julien Electric Traction 
Co., operating on the 4th and Madison avenue lines in New York 
city (car No. 7) ran over 6,000 miles and carried over 80,000 pas- 
sengers with such satisfactory results and at such small cost that 
the Julien company began the construction of 30 cars at the 
works of the John Stephenson Co., based on the experience 
gained by car No. 7; the first of these cars—No. 8—was placed on the 
road June 22, and on August 8, car No. 17—the last of the first 
group of 10—was placed in service and have since then, run con- 
tinuously in regular passenger service, to the great satisfaction of 
the Julien company and of the officials of the 4th and Madison 
avenue road. 

The performance of these cars are particularly creditable, 
‘when it is considered that they are sent out between horse cars, 
and are dependent entirely on their self-contained energy, and 
have never failed to return to the station by their non-power. 
They are placed in the hands of ordinary drivers, who seem to 
take pride in being promoted from a horse car driver to a 
position approaching an engineer. The road is in many ways 
unsuited to the operation of a mechanical at omi the track, 
switches, and frogs are in many cases of an old pattern, and are 
very severely worn from the heavy trucking of a large city. The 
cars are run from the car stables, and owing to a lack of room 
many of the accessories of an electric system are lacking. The 
successful operation of these 10 cars is most encouraging, in view 
of the obvious need of electric traction on thesurface roads of the 
city. The advantages of independently propelled cars in large 
cities is too obvious to dilate upon; the question is simply that 
of proving their practicability and economy. The record of car 
No. 7, and the subsequent performance of the 10 cars of the 
Julien company now in service go far to establish both points. 
The absolute cost of operating—say the Julien company—cannot, 
of course, be determined as yet with sufficient accuracy, nor until 
the system has been run as a whole fora much longer time. There 
is not, however, it is reported, the least doubt in the minds of the 
officials of the 4th avenue line, that the storage battery system 
will prove cheaper than horse traction. It is found on this road, 
that it requires less than 12 h. p. hours to make a round trip of 12 
miles, and at the rate at which the cost of current is estimated, 
varying from one and one-half to two cents per horse-power 
hour, it will be seen that for a car day of 75 miles, the actual curs 
rent required for the propelling of the car, would cost but $1.50 
at the most. The other items of the cost of motive power, attend- 
ance at the station and depreciation, can be calculated, it is 
claimed, by allowing the positive plates of the batteries a life of 
one year, and the negatives two years, and allowing 10 per cent. 

r annum depreciation on the motors, regulators, etc., which 

ing added together with the estimated cost of attendance, 
would bring the total cost of traction to, say, $4.00 per day as 
against $6.50 for horse traction on the same line. 

The electric cars on the 4th avenue line, have a 16 foot body 
mounted on an independent rigid truck with a six-foot wheel 
base, on which are placed two 10 h. p. motors; the truck is 
entirely independent of the car body and may be removed at any 
time. The weight of the car, mounted on its truck, with motors, 
gearing and battery in position, is between six and seven tons. 

‘he motors are geared direct, one to each axle, and are readily 


accessible from the car floor through trap doors. The battery 
consists of 108 cells, placed in six trays of nine each, on each side 
of the car; these trays are pushed into the car through the outside 
panels, under the seats. The battery has a total capacity of 
about 85 electrical horse-power hours. The cars are geared for a 
speed of from 9 to 10 miles an hour on the level. Cars are opera- 
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ted from either end by a regulator worked by the driver, and no 
one is better able to run the car than a horse-car driver, owing to 
his familiarity with the brakes. Putting on and shutting off of 
the power is learned thoroughly in a few trips. 

he regulator used on these cars is very effective, the power 
being varied by different groupings of the accumulators. A 
powerful brake is used on all cars which in case of emergency, 
can 15 F by the 1 5 motors from the 
regulator, and the car stopped promptly when going at full speed, 
Five 16-c. p. incandescent Ee are used to light eue car, Aig a 
warning gong is also sounded by current from the battery. The 
truck employed in these cars is to some extent, a departure in 
electrical railroad construction, being made of wood, which in 
addition to deadening the sound of the motors and gearing, takes 
up all vibration and prevents the loosening of parts which is found 
to be so common in cable and other mechanical cars employin 
iron trucks. The body is supported on rubber cushions whic 
not only renders their riding most delightful, but prevents all 
strain on the car body proper in suddenly stopping or in the 
rounding of curves. Since these cars have been p in service, 
they have never missed but one trip (caused by a broken wheel 


flange). 

When storage batteries were first introduced upon street cars, 
the matter of handling and charging batteries was seen to be of 
much importance and some difficulty. Each car requires 216 
accumulators (a double set) each measuring 6x6x7 inches, 
making, in a large installation, a formidable mass of material to 
be handled. Their battery shifting device is a characteristic and 
ingenious feature of the Julien company’s plans. The car runs 
into the station between two elevators 16 feet long composed of 
two shelves, the lower one containing a char set of accumula- 
tors, while the upper one is to receive the discharged set, when 
withdrawn from the car. When the fresh set has been put in 
place through the outside panels of the car, the car goes out, and 
the elevators are raised between two series of racks into which 
the discharged batteries are placed. The batteries which are in 
six trays on each side of the car, make automatic contact with 
the regulator the moment they are pushed into position, and they 
in the same manner make contact with the dynamo, as soon as 
they are placed on the charging shelves. These elevators are run 
by stationary electric motors, and the entire change from the 
time the car enters the station until it is again on the road, 
occupies, it is said, but three minutes. While the battery is being 
changed, the regulators and motors are examined. These eleva- 
ting racks, with motor, etc., occupy a ground space of but 24 x7 
feet on each side of the car, or 336 square feet, which represents 
the stall room of 185 to 150 horses, or 6,000 square feet. This 
item of the saving in floor space is one of great importance in 
large cities, where land is at a premium, to say nothing of elimi- 
nating the risk of such fire traps as horse car stables have been 
hitherto. 

The officials on the 4th avenue road have manifested their 
faith in the Julien system by placing an additional order with the 
Julien company for a second group of 10 cars, which are now fast 
approaching 5 

On the 7th of October, the 10 cars now in use were put upon a 
new schedule of time, under which each car is now making the 
remarkable record of 92 miles per day. Two additional elevator 
racks have recently been put up at the 85th street stables, each of 
a capacity to serve 15 cars, in anticipation of an early further 
extension of the Julien electric system on this road. 


JAMES PRESCOTT JOULE.—HIS DEATH, OCTOBER 11. 


JAMES PRESCOTT JOULE died at Sale, near Manchester, on 
Friday night, after many years of ill-health. Very few indeed 
who read this announcement will realize how great a man has 

away ; and yet it is admitted by those most competent to 

judge that his name must be classed alongside of the 1 
original workers in science. Many who have never heard of the 
name of Dr. Joule have heard of the Mechanical Equivalent of 
Heat,” a phrase, it is to be feared, that to the majority of even 
intelligent people has little meaning. It is mainly on the discovery 
of this mechanical equivalent” that the late Dr. Joule’s title to 
fame rests. Joule was born at Salford, Manchester, on Christmas 
Eve, 1818, so that he has died at a ripe old age. He was so delicate 
that he could not be sent to school, and so was privately educated 
at home. Both his father and grandfather were brewers, and 
young Joule and his brother also entered the business, though 
James soon became so absorbed iu scientific investigations that he 
ractically left the brewery to others. Soon after entering the 
rewery, about the age of fifteen, he and his brother were sent by 
their father to the great chemist, Dalton, the propounder of the 
atomic theory, to learn chemistry. One can easily fancy the 
influence of a mind like Dalton’s on a youth like Joule. He seems 
at once to have caught the enthusiasm for scientific research, and 
with rude apparatus began experiments of his own, mainly on the 
chemical constitution of gases and on the relations between 
chemical action and electricity. One of his first published papers 
was on a new electro-magnetic engine, which he described at the 
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Klectric Street Railways in America now in operation.—Continued. 
— ee 


Now in Operation. 5 is 
Operating 
E = Location. Company. g7 a ise System. 
Location. . E 58 System Washington, D. C.. . Eckington & Soldiers Home = i 
JR Wheeling, va... wege Railway Co..... |3 12 Thomson-Houstor, 
Akron, Ohio Akron Electric R 6.5 12) Sprague. Seng n cone Way O. e.ne. mson-Monston. 
Albany, N.Y.. aa. W't’rvliet Tn pikeGR. R.C Co. 15. 5 16] Thomson- Houston. Wichita, p 9 2 * rte air Breen o 9 é Thomson-Houston. 
Atlanta. Ga. Ati ata & Edg'w'dSt.Ry.Co.; 4.5 4 Thomson. Houston. Wilkesbarre, Pau Street Railway Co | 8 alg 
Allegheny, Pa... .... ‘Obs'rvat'y Hill Paas Ry. Co. 3.7 | 6| Bentley-Knight. wi Del rue City R 8 3 . 
Alliance, Ohio Alliance St. Ry. Co. 2 3| Thomson- Houston. 8 glace Wind meaty St. Ry Co. 2 2 Van Des 
Ansonia, Conn...... Derb VVV i 1 Thomson. -Houston, Windsor, Ont......... 1 y. n Depoele 
Appleton, Wis... JA lectrice St. . an Depoele. ` —Roads....... . ꝗ . 102 
450 Park, N. J. . Sesshore El Electric Ry. Co. 4 200 Daft. i Miles” e 552 
Asheville, N. CO.. Asheville Street way... 3.5 5 Sprague. oe Motor Cars ......839 
Atlantic City, N. J... Pennsylvania R. R. oo So 6.5 160 Sprague 
Baltimore, Md........ Ban on Pass. Ry. Co.. 2 4) Daft. l Constructing or Under Contract. 
Bangor, Me........... Bangor Street Railway Co.. 5 4; Thomson-Houston. = 
Bay Ridge, Md....... Bay Ridge Electric R. R.. 2 2| Sprague. a ? gé 8 8 
Binghamton, N. Y.. Ager St., 5 4 5 3 Loeatton: Comins 955 Sa 88 System. 
Boston. Mass. West End St. Ry. Co., Har- Ae 2 
Brockton, Mass , Ear Bide Street Ny. 66. | A . ee e ced sete e 4 Rae. 
Buffalo, N. . Buffalo, St. Ry. CO. 2.5 4) Sprague. ; J y, Co.. .....] 14 82 Thomson-Houston. 
Cincinnati, Onio. Mt. Adams & Eden - Park i E PIRA 1 Aibany Co. St. Rr. Oo. 9 8 Thomson- Houston. 
ncline Uway Co..... : A roe tham 
Cincinnati, O... ..... Cinc. & Inclined Plane Ry... 6 | 20| Sprague. Atleboro, Maas, ssas eR S 1 1 8 5 Thomson - Houston. 
Cincinnati, O......... Colerain Ave. Ry. Co. : | 8| Thomson-Houstop. 4 mericus, Ga. e St. Ry. Co....... 5.5 | 1 Thomson Houston. 
Chattanooga, Tenn... Chat. Elec. St. Ky. Co ..... 6| Sprague. Auburn, N. Y .....| Auburn Electric Ry. Go. 8 3| Thomson-Houston. 
Cleveland, Ohio...... East Cleveland Railroad Co. iG 50 Sprague. Boston. Mass. West End St. Ry. Co., City 
Cleveland, O.. . Brooklyn St. Ry. Co Oo. 18 10| Thomson-Houston. e Line, Boylston & Beacon 
Columbus, Ohio Columbus Consolidated St. Streets À 230 900 Thomson · Houston. 
ilway Go. ge · . · Ga. 2 10 Short. Canton, O... Electric R. R. . 9 Sprague. 
Crescent Beach, Mass Lynn & Boston St. Ry. Co. 1 1 „ Cincinnati, O „ ‘Cincinnati St. Ry. Co 2.7 8. Thomson- Houston. 
Davenport, Iowa Davenp'rt Cent. St. Ry. Co. 3.5 608 Spragu Chattanooga, Tenn. Chattan'ga Elec. St. Ry Le. 10 2 Thomson- Houston. 
Danville, va. Danville St. C. Co a 2 4 omson-Houston. Cleveland, O B'way & Newb’ugh Se R 16! Sprague. 
Dayton, Ohio White Line St. R. R. Co.. 9 12| Van Depoele. Cleveland. Oa East Cleveland St. R A., | 
Decatur, Ill... 8 Citizen's Electric St. Ry... 5 4| Thomson-Houston, M V'A BE ttt Prospect St Line........ 5 46' Sprague. 
Decatur, III. Decatur Electric St. R 3 1| Nat. Elec. Tract. Co. Dallas. Texas West Dallas St. R. R.. 3 2 Sprague. 
Des Moines, Iowa ... Des Moines B'd G'g Ry. Co. 10 8 Thomson-Houston. Dayton, Oo. Soldier's Home R. R. 15 10:8 
Detroit, Mien Detroit Electric Ry. Co ...' 4 2 Van Depoele. Detroit. Mich... .: E. Detr't& Grosse Pointe Ry 8 Nat. Ele lec. Traci. Co. 
Detroit, Mich... Highland Park Ry. Co... . 8.5 4 Fisher. Detroit. Mich. . Detroit City Railway, Mac 
Eau Che Wi. Lafayette seen G0 1 | 2| Daft. PS etd, Street line. 2 Nat. Elec. Traet Oo 
Eau eeoevere u re esoo., venous rague. 
Erie, Pa i Erie city È ass. 4 R. Co.,../12 15 Sprague. e l Sig a eae 1 1| Sprague. 
tort Gratiot, Mich... Gratiot Electric Railway.. 2 2| Van Depoele, Denver, Col Univ'y Park Ry. & Elec. Go. 4 8 Sprague. 
Harrisb Pa East Har sb 'rg Pass. Ry. CO. 7.5 10 Sprague. Denver, Coll. So. Denver Cable Co 2 2 Sprague. 
Hartfo rd, Conn 2—2—*2ö Hartford and 1 Dubuque, Ila. City Electric Ry...... 2 28 e. 
Horse Railroad Co...... 3 3| Sprague. Elkhardt. Ind. Citizens Street Railway. 7 Net Elec. fraet. co 
Ithaca, N. Y.. Ithaca Street Railway Oo. 1 2 Daft. Fort Worth, Texas.. Fort Worth City Ry. 10 Nat. Elec. Tract. Co. 
Jamaica, N. ... Larne Brooklyn R. R. 9 10| Van Depoele Fort Worth. Texas. . Fort Worth L'd & St. Ry. Co. 15 Nat. Elec. Tract. Co. 
Lafayette ee Lafayette ery Ry. Co.. -| 8 9 Sprague. Huntington, W. Va.. 3.5 2 Short. 
Laredo, Texas. Laredo City R. E. 5 i 4| Sprague. Joliet, Il. Joliet St. Ry)... 3 2 Thomson · Houston. 
Lima, Ohio The Lima Street Railway Kansas City „ No. East St. Ry. G 7 10 Thomson: Houston. 
Motor and Power Co. . 6 1; Van Depoele. Kansas City, Mo.. . | Vine St. ri... 8 6. Thomson. Houston. 
Los Angelos; Cal.. . Los Angelos Elec. Ry. = 5 4: Daft. Kansas City. Mo Metropolitan S 1 Ry. Co. | 4.5 4| Thomson-Houston. 
Louisville, Ky........ Central Pass. R. R. Co. 10 10 Thomson- Houston. Kearney, Neb... .... Kearney Si PAEA 8 2 Thomson Houston. 
FF „ 1 | 1| Thomson Houston. Long Island G5 . ‘Long Island city & ea ee 
Lynn, Mass Ly un & Boston R. Co. n, Mass hE Belt Line Ry. Co nD hee 4.5 4 oon onti: 
$ (Highland Line). 12 3 Thomson- Houston. ATEA nw ‘Moline St. R. RK... . 8 2) Sprague. 
Lynn, Mass. Lynn & Boston R. R. Co.. Macon, Ga [Macon City & 85 Ry. Co. 4 4| Thomson-Houson. 
| (Nahant Line))... 1 Thomson-Houston. Manchester. Va. Richmond & Man. Ry. Co. 3.5 10 Sprague. 
Lynn, Mass L. & B. R. R. Myrtle St. Line 3 4 Thomson-Houston. Milwaukee, Wis...... West Side R. R..... 18 12 Sprague. 
Mansfield, Ohio .. ... Mansfield Elec. St. Ry. Co. 4.5 5 Daft. M lis. Minn. Minneapolis Street Ry. Co 6.5 6 Sprague. 
Marlboro, Mass. Marlboro St. Ry. Co. 3 1 Sprague. Minneapolis. Minn. Minneapolis St. Ry. |8 10 Thomson-Houston 
Meriden, Conn ...... New Horse Railroad.. 5 | 12 Daft. Muskegon, Mich 4.5 | 5| Short. 
Meriden, Conn ‘Meriden Horse R. R. Coo. 5 12 Daft. Nashville, Tenn. 80. Nashville St. R. R. Co. 6 15, Sprague. 
Nashville, Tenn McGavock & Mt. Vernon ie, ‘Nashville & Edgefield R. R 6 15 S 
Sli % kal aeleny sonene 3 6| Thomson - Houston. Nashville, enn ty Elec 8 3.5 5 Thomson. Houston. 
Newark, N. |... Essex Co. Pass. Ry. Co... 2.5 4) Daft. JJ ( |5 | 8 Sprague. 
New York, N. K.. N. Y. & Harlem (Fourth K Sal Ne Masa Newburyport & Amesbury | 
Avenue) R. R Co. . 18.5 10 Julien. yp mE Honey, C6 a 6 2 Thomson- Houston. 
New Orleans, Laa ͥ 1 Daft mitr and Gib- y M Newton se Ry. 80 8 10 Thomson- Houston. 
son st'ge battery. Now York, N. F. . |North & East River Ñy. Co. 3 29 Bentley. Knight 
Newport, R. II. ‘Newport St. Ry. Co. 4.5 6 Thomson- Houston. Hoosac Valley Street 5 6| Thomson- Houston. 
Omana, Leb. N Omaha & Council Bluffs North Adama, Mass...|Hoosac & aan Antonie 
Railway and Bridge CO.. 2 24, Thomson- Houston. Heights Ry. Co. 8 Daft. 
Omaha, Neeb s.. Omaha Motor Ry. Co 10 26 Thomson Houston. Passaic. N. J Passaic St. Ry..... „ 3 3' Thomson- Houston 
Omaha, Neb ......... Omaha Horse R. R. 10 85 Piqua, Oo. ‘Piqua Electric R. R.. 3.5 4, Sprague. 
Omaha, Neo Omaha &Co'ncil BluffsR. R. 4 Spragu Pasha Pe Federal Street & Pleasant 
orava, ar e a 8 a Ry. Co. 4 Thomson-Houston os n Valley R. N.. 31. Sprague. 
ttumwa, Ia. ttumwa St. Ry. Co omson-Houston 
Peoria, Ill............ Central Ry. Co.. .......... 10 15 Thomson-Houston, Pittsburgh, Pa........ Pittaburgh Suburban Rapid 3 Daft. 
Ply mouth, Mass. .. Plym'th & Kingston Ry. va 45 3| Thomson- Houston. Pittsburgh, Pa Squirrel Hill R. R..... 3 5, Sprague. 
Port Huron, Mich. Port Huron Electric Ry. 6 Van Depoele. Plttsburch. Pa.. Second Ave. Pass. Ry. Co. 10 10 Thomson- Houston. 
8 Last Reading R. R. Go. J 1 Ghomson-Houston. —iattsmouth, Neb... Plattsmouth Electrie R R 2 | 2 Sprague. 
Revere, Maas Revere Beach Ry. Co.......| 1 1 Thomson-Houston. Portland: or . 3 e eel 3 7 Sprague. 
Revere, Mass. (Ex.).. Revere St. Ry. Co. 2.5 Thomson-Houston. Portland. On || Willamette Bridge Co... 1.5 5| Sprague. 
Richmond, Va........ ee eee Union Fase. i 8 Portland. Ore Nultomah R. KRK... 5 195 Sprague. 
way Co. ate rague. = = Obad Rare wor | § rague. 
Richmond, Ind.. Richmond St, Ry. Co...... 4 6: Thomson-Heuston. Red Bank, N. Tanie 80. E : iy 2 4 Thomson-Housion. 
Rochester, N. V. Rochester Electric Ry. Co.. 7 Y Thomson- Houston. St. Louis Mo.. 8888 | 3 13 Short. 
Salt Lake, Utah...... Salt Lake City R. R. Co... 6.5 20 Sprague. St. Louis MÄo Union Depot Ry)... 10 80 Thomson - Houston 
Salem, Mass .. ...... Naumkeag Street Ry. Co..| 2 6' Sprague. St. Paul, Minn St. Paul Ci R 5 51 20; Thomson Houston 
San Diego, Cal. San Diego Street Ry. Co. 9 4 Henry. St. Paul. Minn It. Paul & nneapolis Ry. 20 20 Thomson- Houston. 
San Joss San Ten Santa Clara R. 10 e Salem, Mass 5 Faumkeag St. Ry... 3 8| Thomson Hoos 
JFF Fischer.. Sara Gn ine ATS 2 Thomson- Houston. 
Seattle, Wash. Ter... Seattle Electric Railway) , Sora See Spring „Mi ain Eni Re ae oe 2 Fisher. 
and Power Co. 9 Thomson-Houston Ser „ ron Hillside Coal Co........... 1 1| Thomson - Houston 
St. Catherine 's. Ont... St. Catherine s. Merritton & Sioux City, Dak. |... Electric R. R... 6 10| Sprague. 
Thorold Street Ry. Co. 7 10 Van Depoele. Sh iman Ter College Park Elec. Belt Line 4 5| Sprague. 
i e baa 0. io: dp praene South St. Paul, iia So, St, P. Rapid Transit Co., 8 | 10| Sprague. |, 
FTT N . 7% e Thomson: 
ern Division. PEE ET 4.5 | 12 Sprague. Berne nt “ldalon Electric R. R. le 7| Sprague. 
St. Joseph, M Via ee oe ‘People’s R. R. Co........... 10 18 Sprague. 8 aun Pa. . Sunbury& N'th' land Ry. Co. 30 3: Daft. 
St. Louis, Yo. e Lindell Ave. R. R.... 5.5 2 Sprague. Ta 9 Wash. ier. Pacific Ave. St. R. R. 6 ai Sprague. 
Scranton, P.. The People's Street Ry... |12 20 Sprague. Tacoma Wash. Ter.. Tacoma Ave. St. Ry. Co... ‘| 2 8, Sprague. 
Scranton, Pa. Scranton Suburban Ry. Co. 5 10 Thomson-Houston. Toledo 0 Toledo Electric Ry. Coo. . 2 2 Thomson- Houston. 
Scranton, Pa.......... Nay Aug Cross- Town Ry...| 1.5 | 3 Thomson-Houston. Toron Ont.. Metropolitan St. 3 2 Thomson-Houston. 
Scrauton, Pa 5 Scrauton Passenger Ry....| 2 4 Thomson- Houston. Vancouver Island . Victoria Electric St. Ry. Go. : 4 4| Thomson-Houston. 
e oe sie te hie nes . 2 2 Thomson-Houston. Washington, D.C.... ieee 00 Tenalley 1 3! Thomson- Houston. 
Syracuse, N. V. Third Ward Ry. Co 4 8 Thomson- Houston. Wilkesbarre. Pa „ re & W. W Side R. R. 4 8' Sprague. 
Steubenville, Ohio.... Steubenville Elec. Ry. Co. . 2.5 8 Sprague. W 5 ter. Mass Worcester & Shrewsbury . ae Daft. 
Tor Minn.. ... 1 ee ie St Ry. 15 a > i e West Bay City, Mich. West Bay City Elec. Ry. Co.. 5 8 Sprague. 
Opeka, Ran Topeka vid Transit C 7 1080n- Houston. A T a 6 Sprague. 
Iro sheen ces Troy & Lansingurg Street i Youngstown, O.. .. Electric R. R.. 5 Pragu 
„ K 5 12 Sprague. Total- Roads 85 
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signal system, must now be added the fibrous carbon lamp case, 
particulars of which may be found elsewhere. 

The decision of Justice McKennan in the Edison-Westing- 
house suit on the three-wire patent, has not yet been filed. 
The case of Brush vs. Condit, involving the validity of the 
Brush patent for clutch-feed for arc lamps, in which the Circuit 
Court dismissed the bill, was heard on appeal a few days since in 
the Supreme Court, and a decision may be expected by the end of 
the year. The result, whatever it may be, can now have little or 
no commercial importance. 

The argument in the suit of the Brush against the Fort Wayne 
Jenny company, on the double-carbon lamp patent, has been 
heard before Judge Gresham, and the case is awaiting decision. 

Evidence is now being taken in two very important suits, one 
of the Consolidated against the Edison company alleging infringe- 
ment of the Sawyer-Man patent of 1878, for working incandes- 
cent lamps in multiple series, and the other of the Edison against 
the United States company on Edison’s patent for a carbon fila- 
ment of high resistance. Both these are cases of long standing, 
but every effort is being made by the N parties to get 
them ready for hearing as soon as practicable. 

We learn that a number of suits of great importance in refer- 
ence to electric railroad apparatus and methods, are likely to be 
instituted as soon as the necessary preparations can be completed. 


INVENTORS’ RECORD. 


CLASSIFIED LIST OF UNITED STATES ELECTRICAL PATENTS 
From September 17 to October 15, 1889 (inclusive). 


Alarms and Signals :— Electric Polarized Annunciator, C. E. Scribner, 411,- 
183. Signaling Apparatus, W. R. Cole, 411,120. Electrical High and Low 
Water Alarm, D. H. Streeper, 411, 230, Municipal Signal Apparatus, J. C. 
Wilson, 411,407, September 17. Hotel Electrical Annunciator- Circuit, C. G. 
Armstrong. 411,772. Bell Striking Apparatus, T. F. Gaynor, 411,804. Booth 
for Signaling Purposes, same, 411,805. Thermostat, J. L. Nix, 412,115, 
October 1. Circuit-Closer for Signaling Apparatus, G. D. Burton, 412,460. 
Electric Signal Controller, G. S. Neu, 412,580. Electrical Door-Alarm, D. H. 
Streeper, 412,568, October 8. Push-Button, G. E. Ely, 412,845, October 15. 


Clocks :—Electric Clock System, C. H. Carter, 411,188. Gong-Striking Mechan 
ism for Synchronized Clocks, C. H. Pond, 411,168, September 17. 


Conductors, Insulators and Conduits :—Pole for Supporting Electric 
Conductors, 8. H. Short, 411,204, September 17. Conduit for Electrical 
Wires, C. C. Dashiell, 411,427. Underground Conduit for Electric Wires, 
G. A. Wheeler, 411,589. Underground Conduit, D. M. Hyland, 411,595. Elec- 
tric Insulator, L. McCarthy, 411,749, September 21. Wire Holder and 
Insulator, J. R. Fletcher, 411,801. Electric Subway, I. La R. Johnson, 412,- 
005, October 1. Electric Conduit, J. P. Cushing, 412,476, October 8. Coup- 
ling-Box for Electrical Conduita, S. P. Denison, 413,133. Method of Mak- 
ing Lateral Connections in Underground Cables, same, 418,134. Insulator, 
L. McCarthy, 418, 146, October 15. 


Distribution :—System of Electrical Distribution, R. Kennedy, re issue, 
11,081, September 24. System of Electrical Distribution for Street Lighting. 
O. B. Shallenberger, 411,970. Coupling Alternate Current Generators. J. 
and E. Hopkinson, 412,185. Method of .Synchronizing Alternate Current 
Generators, same, 412,186, October 1. System of Distribution by Alterna- 
ting Electric Currents, O. B. Shallenberger, 412,932, October 15. 


Dynamos and Motors :—Combined Electric Motor and Blower, C. J. Hir- 
limann, 411,080. Electromotor, M. A. Kissell, 411,150, September 17. Regu- 
lator for Shunt-Wound Dynamos or other Electrical Apparatus, L. 8. 
Harris, 411,551. System for Synchronizing Electric Motors, R. H. Read, 
411.611 and 411,612. Armature, C. F. Winkler, 411,629, September 24. Gov- 
ernor for Electro-Dynamic Machines, G. F. Card, 411,782 and 411,783. Elec- 
tric Motor, C. C. Peck, 411.833. Automatic Synchronizing Commutator, R. 
S. Taylor and M. M. M. Slattery, 411,640. Electric Motor, P. Diehl, 411,982 
and 411,983; H. Groswith, 412,177,.October 1. Dynamo-Electric Machine, C. 
F. Winkler, 412,349. Commutator, same, 412,350. Dynamo-Electric Machine, 
same, 412,851 and 412.352. Dynamo-Zlectric Machine or Motor, same, 412,- 
853. Governor for Electric Generators, P. J. Tracy, 412,567. Regulator for 
Dynamo-Electric Machines, W. H. Elkins, 412.700, October 8. Dynamo-Elec- 
tric Machine, J. A. Kingdon, 412,854. Governor or Regulator for Electric 
Motors, R. Macrae, 412,928. Discharge Device for Dynamos, O. B. Shallen- 
berger, 412,933. Alternating Current Machine, C. Zipernowsky, 413,008. 
Electric Motor, F. J. Patten, 418,085. Dynamo- Tlectric Machine, G. Pfann. 
kuche, 413,148, October 15. 

Galvanic Batteries : Galvanic Battery, W. C. Thompson, 411,400, September 


17. Connector for Batteries, W. F. Smith, 412,346. Connecting Device for 
Electric Batteries, same, 412,347, October 8. 


Ignition :— Electric Firing Mechanism for Breech-Loading Guns, T. Norden- 
felt, 411,881, October 1. Electric Igniting Device for Lamps, M. Carranza, 
412,464, October 8. 

Lamps and Appurtenances :—Manufacture of Carbon Filaments, T. A. 
Edison, 411,016. Carbonizing Flask, same, 411,017. Manufacture of Incan- 
descent Electric Lamps, same, 411,018, and 411,019. Manufacture of Carbon 
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Filaments, same, 411,020. Arc Lamp, F. R. Boardman, 411,088. Lamp 
Shade Holder, C. G. Perkins, 411,107. Electric Arc-Lamp, F. E. Kinsman, 
411.287. Holder for Electric Light Shades, H. H. Sawyer, 411, 306, September 
17. Safety Switch for Incandescent Lights and other Electrically Controlled 
Devices, O. S. Bussmann, 411,423. Globe Frame, D. Hyman, 411,443. Globe 
Frame for Electric Arc-Lights, J. W. Jones, 411,448. Incandescent Elec- 
trie Light Fizture, P. H. Klein, Jr., 411,452. Manufacture of Carbons, 
Jor Incandescent Electric Lamps J. S. Sellon, 411,474. Aro Lamp, F. P. 
Cox, 411,713, September 24. Carbon Clamp for Arc Lights, A. P. Seymour, 
411,936. Globe and Reflector for Incandescent Lamps, T. G. Hawkes, 412,- 
089. Arc Light, F. yon Hefner-Alteneck and C. Hoffman, 412,141, October 1. 
Ceiling Block for Incandescent Lights, S. Bergmann, 412,361. Fitting and 
Hoisting Gear for Electric Lamps, W. B. Sayers and W. H. Sturge, 412,713, 
October 8, Incandescent Lamp Socket, O. P. Loomis, 412,962, Globe 
Protector for Are Lamps, G. C. Asmus, 418,011, October 15. 


Measurement: —Mectrie Meter, H. W. Kolle, 411,042, September 17. Gal- 
vanometer, W. Thomson, 412,140, October 1. Electric Meter, W. H. 
Douglas, 418,088, October 15. 


Medical and Surgical :— Electrode for Medical Batteries, H. B. Cox, 412,165. 
Electro-Therapeutic Appliance, J. S. Mellon, 412,196, October 1. 


Metallurgical :— Electro-Magnetic Separator, W. A. Anthony, 411,414, Sep- 
tember 24. Electro-Magnetic Separator, R. R. Moffatt, 411,899, October 1. 


Metal Working :—Process of Electric Welding, C. L. Coffin, 412,599, October 8. 


Miscellaneous :—Regulator and Cut-Off, O. S. King, and H. H. Swaney, 411. 
041. Instrument for Connecting Line-Wires, W. H. Coughlin, 411,08 
Metallic Circuit, H. F. Campbell, 411,137. Terminal Plug Attachment for 
Flexible Electric Cords, 8. C. Lafferty, 411,158. Automatic Pole-Changer, 
C. A. Danals, 411,288. Thermostatic Fuel-Controller, E. R. Ware, 411,311. 
Cut-Out, F. G. A. Heller, 411,880, September 17. Process of Generating Elec- 
tricity by Ga- Batteries. P. Dahl, 411,42. Electric Attachment for Eye- 
Glasses, C. C. Smith and H. W. Martin, 411,689. Electric Water Heater, D. 
W. Smith, 411,737, September 24. Electric Valve Device, F. Stevens, 411.08. 
Station Switch Board and Connection, E. W. Rice, Jr., and A. L. Rohrer, 
411,980 Cut-Out, A. P. Seymour, 411.935. Rheostat, M. J. Wightman, 411. 
947. Temperature Regulator, E. W. Beebe, 412,018. Electric Switch, F. M. 
Bennett, 412, 159, October 1. Electrically Controlled Speed Governor 
Mechanism for Elevators, W. P. Gibson, 412,382. Electrically Controlled 
Valve-Operating Mechanism for Elevators, W. P. Gibson, 412,888. Electric 
Current Indicator, J. J. Wood, 412,854. Artificial Resistance for Electric 
Circuits, O. B. Askew, 412,449. Electric Motion Controller, G. S. Neu, 412,52. 
Automatic Musical Instrument, R. W. Pain, 412,657. Thermo- Electric Gen- 
erator, W. 8. De L. Roberts, and J. S. Mollison, 412,669, October 8. Electrie 
Circuit - Closing Device, W., C. Johnston, Jr., 412, 758. Electrical Switch- Board, 
J. J. Wood, 412,818. Zlectric Terminal, C. McIntire, 412,889. Nlectrical 
Metal Detector, J. F. Kester, 412,924. Klectrically-Operated Ice-Cutting 
Machine, F. E. Kinsman, 412,925. Process of Purifying Alcohol, C. M. 
Pielsticker, 412,931. Nectrical Toy, L. Hirsch, 413,058. Switch-Board, J. F. 
McLaughlin, 418,088. Method of Electric Refrigeration, M. W. Dewey, 
413,136, October 15. 


Railways and Appliances :—System of Electric Generation and Distribu: 
tion for Railway Cars, E. E. Ries, 411,801. Overhead Frog for Electric 
Railways, M. J. Wightman, 411,313 and 411,314, September 17. Electric Rail 
way, G. B. Fraley, 411,496. Trolley for Electric Railway Systems, A. L. 
Riker, 411,618. Railway Signul, A. B. Fisk, 411,742, September 24. System 
for Electric Conductors for Electric Cars, C. A. Jackson, 411,989. Trolley 
Jor Electric Railway Service, A. Anderson, 412,155. Trolley Attachment for 
Electric Railway Cars, J. M. Anderson, 412,157, October 1. Electric Motor 
for Railicay Cars, W. M. McDougall, 412,528. Electric Railway, L. Daft, 412.- 
605. Electrical Railway Conduit and Current-Plow, J. W. Reno, 412,666, 
October 8. Electric Ratlway Car, F. J. Sprague, 413,151, October 15. 


Secondary Batteries :— Receptacle for Secondary Batteries, F. W. Huestis, 
411,124. Connector for Secondary Batteries, S. H. Barrett, 411, 870, Septem- 
ber 17. Method of Forming Plates for Secondary Batteries, S. C. C. Currie, 
411,786. Apparatus for Forming Secondary Battery Plates, same, 411,87, 
October 1. Method of Electrically Reducing Plates for Secondary Batteries, 
same, 412,323. Frame for Secondary Battery Plates, W. F. Smith, 412,34. 
Secondary Battery, F. M. Lyte, 412,689, October 8. Secondary Battery, H. 
H. Carpenter, 412,727. Electrode for Secondary Batteries, H. Tudor, 413.112. 
October 15. 

Telegraphs :—Telegraph-Key, A. E. Johnson, 411,198, September 17; H. 8. 
Tebbs, N. C. Lane and V. Coombs, 411,770, September 2. 

Telephones and Appliances :— Mechanical Telephone, C. M. Radford, 411. 
038, September 17. Telephone Holder, C. T. Dickson, 411,588. Mechanical 
Telephone, W. H. Eastman, 411,767, September 24. Microphone Transmitter, 
B. Abdank-Abakanowicz, 412,579. Telephone Station Apparatus, same, 
412,580. Mechanical Telephone, W. Naylor, 412,658, October 8. Microphone, 
E. F. Heydler, 412,885, October 15. 


EXPIRING PATENTS. 
Patents relating to Electricity which becomes Public Property in November, 1&9 
Reported by F. B. Brock, Patent Attorney, 689 F. street, Washington, D. C. 


Key, A. W. Decker, 182,815 ; Printing Telegraph, E. Gray, 182,907 ; Dupler 
Telegraph, J. B. Stearns, 182,980, 182,931, 182,982, 182,983; Battery Telegraph, W. 
J. Wilder, 139,997 ; Printing Telegraph, T. A. Edison, 188,019; Automatic Tele- 
graph, G. Little, 188,285 ; Separator, B. C. Tilghman, 133,501. 
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lated districts, in which the supply from a single station is 
limited to a comparatively small area. But it is neverthe- 
less true that an enormous business has grown up within 
the past three years in supplying electric light at 
a profit in our smaller cities and towns as well as in dis- 
tricts thinly populated or more or less remote from cen- 
tral stations in larger municipalities ; a business which, as 
every one knows, has been rendered possible only by the 
development of the alternating system. Mr. Edison now 
plants himself directly in the track of progress, frantically 
waving the red flag of alarm, like the rear brakeman of a 
stalled train, and calling upon the authorities to 
“prohibit entirely” the use of a method of distribu- 
tion which is to-day the only commercially practicable one 
for supplying electricity to half a million existing incan- 
descent lamps, and thus to render wholly valueless an actual 
cash investment which can scarcely amount to less than 
$10,000,000. The only alternative which Mr. Edison has 
to offer, is the proposition that the distributing power of 
each central station should be “ confined to a capacity con- 
sistent with safety,”—that is, with his notion of what con- 
stitutes safety—coupled with the suggestion that the aid of 
restrictive legislation should be invoked to limit the pres- 
sure, even of continuous currents, to a maximum of six or 
seven hundred volts. 

In presenting these considerations to the public, Mr. 
Edison has omitted to refer to two important facts; 
first, that in the alternating system which he is so swift to 
condemn, a 50-volt current, incapable of harming a child, 
is the maximum which is permitted to enter a consumer’s 
premises ; and second, that there is not a solitary instance 
on record of a consumer having been killed or even injured 
ever so slightly by the alternating current. As a contrast 
to the safety of this mode of illumination we might call 
attention to an incomplete list of fatalities from kerosene 
oil, the result of 18 month’s gleanings from the newspapers, 
which footed up the astounding number of 3,935 persons 
who lost their lives from kerosene accidents during that 
period. 

But perhaps the statement of Mr. Edison which will 
most challenge the criticism of well informed electricians 
is the assertion, which he makes positively and with- 
out qualification, that “there is no known insulation which 
will confine the high tension currents for more than a 
limited period.” But it is obvious that he is forced to 
make this assumption, otherwise his whole argument must 
necessarily fall to the ground. As a matter of fact, the 
allegation is not true, and experience will continue to show, 
as it has already shown, that deductions founded upon it 
are erroneous, With adequately insulated street mains, and 
with the house wiring absolutely insulated from these 
mains, a8 is the invariable practice in alternating current 
installations, the element of danger, so far at least as the 
consumers and the general public are concerned, becomes 
inconsiderable. 

It affords us, however, some gratification to be able to 
agree with Mr. Edison on one point, where he says :— 

1 am not altogether familiar with the details of the system of 


boiler inspection which prevails in New York, but I believe it is 
very efficient and would serve as an excellent model for the case 


under discussion. 
The “system referred to is simply a legal requirement 
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that each boiler shall be inspected by a competent expert, 
and its maximum pressure limited to accord with its tensile 
strength. No such absurdity has ever been attempted, in 
New York or anywhere else, as to undertake to place an 
absolute limitation upon steam pressure. Legislative pro- 
visions requiring the insulation of each electric installation 
to be tested periodically by an expert (not by a politician), 
and the prohibition of high pressure in cases where the 
insulation and other safeguards are insufficient, would meet 
with our entire approbation. 

The real purpose of the legislative limitation advocated by 
Mr. Edison, however plausibly disguised under the plea of 
promoting public safety, seems to be a purely selfish one, 
having for its sole aim to hamper all the competitors of Mr. 
Edison’s low-pressure electric lighting system with restric- 
tions which will effectually prevent them from carrying on 
their business at a profit. Such an attempt deserves to fail, 
and we believe it will fail, in spite of the strenuous efforts 
now being made in every direction to manufacture, by the 
reiteration of ingenious and plausible misrepresentations, 
public opinion hostile to all electric interests; efforts 
which, should they unhappily prove successful, will inflict 
no less damage upon their short-sighted promoters than 
upon those whose interests they have sought to injure. 


THE NEW INDUSTRIAL ERA. 


EIGHTEEN years ago, a commission was appointed in. 
Great Britain, to investigate the question of the probable 
duration of the coal supply of the kingdom. Some of the 
results of this official inquiry, given in a paper read before 
the Statistical Society, suggests some startling probabilities. 
At the average rate of increase and consumption which has 
been going on for the past twenty years it is computed 
that the Newcastle coal district will be exhausted in 94 
years, the South Wales district in 79 years, and the 
remainder in even less time, | | | 

Nothing in the future appears more probable than that 
within the lifetime of persons now living, the industrial 
supremacy of Great Britain will pass away with the 
exhaustion of her coal fields. Switzerland, Italy, and the 
Scandinavian peninsula are destined to become the great 
manufacturing districts of Europe. This extraordinary 
industrial revolution will be brought about by the trans- 
mission and distribation, by electrical means, of the inex- 
haustible and permanent water power which is now run- 
ning to waste in those countries. Indeed this power is 
already beginning to be successfully utilized by the skill 
of the electrical engineer. More than a year ago we visited 
in Switzerland, a woolen manufactory of 36,000 spindles, 
with the usual complement of auxiliary machinery, which 
was operated wholly by electric power conveyed from a 
distant stream, deriving its never-failing supply of 
water from the melting of Alpine snows. To an electrician, 
the sight was an inspiring one and full of significance, In 
the new era which is advancing with such rapid strides, the 
Swiss Republic may not improbably become the fore- 
most industrial nation of Europe. Nothing is more certain 
than that the next quarter century will witness amazing 
changes in the commercial relations of the nations of the 
earth in consequence of the development of the conception 
of the eleotrical distribution of energy. 
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Tax departure of Mr. James D. Reid, to assume the 
duties of United States Consul at Dumfermline, Scotland, 
at the end of his forty-five years in the telegraph service of 
this country, occasions regret in a wide circle of associates 
and friends at the loss of his genial and kindly presence, 
together with congratulations upon his appointment to a 
post in the immediate vicinity of his birth-place and the 
home of his early youth. Beginning his career at the very 
birth of the telegraph, and in intimate association with 
Professor Morse, Mr. Reid was one of the leaders in the 
new enterprise, and has been an active participator in, and 
witness of, the steps that have brought it to its present 
prominence as an art and industry. His part therein is too 
well known to require mention. It is safe to say that no 
telegraph manager or superintendent, coming, as his calling 
requires, into close relations with everybody, high or low, in 
the service, has won more personal esteem and affection 
than have fallen to the lot of Mr. Reid ; esteem for his 
probity and faithfulness, affection for his kindly and sym- 
pathetic character. Hundreds of employés and associates 
will remember him gratefully as one in whose eyes they 
stood for much more than mere moving parts in a huge 
machine, for he made them men and brothers. 

Mr. Reid was greeted during the week preceding his 
sailing for Scotland, November 27, by a host of friends and 
associates in a series of receptions and banquets, among the 
most noteworthy of which was the dinner at Delmonico’s, 
November 22, given in his honor by nearly a hundred 

: gentlemen, comprising the president, executive officers and 
many other officials of the Western Union Telegraph Co., 
the president and vice-president.of the Postal Telegraph 
Co., and several score of the guest’s associates and personal 
friends. Dr. Green presided with his accustomed suavity ; 
the speeches, so many and so good that it would be 
invidious to particularize, were interspersed with Scotch 
airs and pibrochs by the pipers in the balcony ; and at the 
end everyone went home feeling it good to have known 
such a man as Mr, Reid. 


Tue sharp advance in the price of copper during Novem- 
ber gives timely emphasis to the movement of the Elec- 
tric Light Association for the abolition of the copper tariff. 
The point to be borne in mind is that the unstable con- 
dition of the copper market and the present remarkable 
advance in price are seguelæ of the gigantic French 
corner and its collapse some months ago. The immediate 
cause of the advance seems to be the locking up of a con- 
siderable portion of the enormous surplus stock, left by the 
exploded French syndicate in the hands of bankers in 
France and the United States, through legal proceedings 
instituted by American copper mine owners. The low 
price reached some months after the break-up of the 
French speculation stimulated consumption, and it now 
appears from market reports that the enormous accumula- 
tion of over 150,000 tons has been brought down to 100,000 
tons. The present price, about 50 per cent, above the 
lowest point of the year, if maintained for any length of 
time will certainly restrict consumption again. It should 


not be overlooked by consumers of copper that our 
customs duty was an indispensable ally of M. Secretan and 
his coadjutors in their temporarily successful scheme to 
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squeeze consumers of copper the world over. 

In this connection we call attention to Mr. David A. 
Wells's account of the course of production and price of 
copper for a series of years, reprinted elsewhere in our 
present issue from his new work on “Recent Economic 


Changes, Etc.;” a book whose careful perusal will well 
repay every one interested in economic problems and their 
influence upon the general welfare of mankind. 


TRE decision, November 28, on appeal, by the Canadian 
Patent Office, reversing the judgment of Deputy-Commis- 
sioner Pope, who nearly a year ago declared the Edison 
incandescent lamp patent invalid in Canada, restores the 
pani to good standing on its merits. This success of the 

dison interests is important, not only in the province of 
Canada, but also in its bearing upon the validity of the 
corresponding United States patent. Under the doctrine 
of the now famous Bate case, that patent was likely if not 
certain to be found invalid because of the annulment of the 
Canadian patent. The tinal judgment in Canada now 
clears away the cloud arising from the former decision, 
and leaves the United States patent to be contested on its 
merits rather than upon a legal technicality, a result upon 
which not only the Edison companies but all inventors 
and others interested in patent property should be 
congratulated. 


Few persons who have had no occasion to look into the 
matter have any adequate conception of the importance and 
extent of the telegraphic service in this country. The last 
report of the Western Union Telegraph Co. shows that it 
controls one-fourth of the total telegraphic traffic of the 
world, and one-third the total mileage. ‘The increase in 
the 10 years, 1879-89, has been, in mileage of lines, 115.4 
per cent.; in mileage of wire 206 per cent.; in number of 
offices 116.4 per cent.; and in traffic 115.8 per cent. The 
growth for the last two years would make a pretty 
respectable telegraphic system of itself, viz.:—21,940 miles 
of line, 123,056 miles of wire, and 2,812 offices. 


THE superstition of our school boy days, which affirmed 
that ey a snake might be killed at any hour of the 
day, his tail would nevertheless continue to “ wiggle ” until 
sunset, has been fairly thrown in the shade by an enter 
prising reporter of an evening contemporary, who in a 
graphically written account of the overthrow of a horse 
who unfortunately came in contact with an electric wire, 
stated that even after the wire had been cut, it “ blazed 
and ee in the gutter for half an hour.” This 
remarkable tale appears even to have wriggled itself across 
the Atlantic, but we regret to say that some of our cold- 
blooded contemporaries on the other side, characterize it 
as stuff and “ nonsense.” We shall hear these epithets 
hurled at some of the contributors of the North American 
Review, the next thing we know. 


WE observe with solicitude that our hitherto esteemed 
contemporary, Modern Light and Heat, has of late mani- 
fested a tendency to emit an abnormal amount of heat, 
accompanied by a corresponding diminution of light. ‘The 
technical knowledge of our contemporary ought to tcach 
it that hot journals are, as a rule, neither popular with the 
public nor profitable to their proprietors. 


Tak Winter Convention and Annual Meeting of the 
National Electric Light Association will be held at Kansas 
City, February 11, 12, 13 and 14. The Association 
Bulletin, December 1, received as we go to press, discloses 
a more than usually elaborate programme, enough to 
occupy four days with interest and profit to all in 
attendance, 
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ARTICLES. 


MEASUREMENT OF ELECTRICAL APPARATUS. 
BY HOWARD PEACOCK. 


THE observant reader of our electrical literature cannot 
fail to notice the unmethodical style in which the pro- 
portions of machines, wires, etc., are expressed by many of 
our best writers, while the careful student is annoyed and 
his time wasted by the constant necessity for translating 
feet and inches into the metric system and vice versa. 

The weight of a dynamo is given in pounds, tons or kilo- 
grammes, while its output is expressed in “ units,” horse- 
powers, electrical horse-powers, watts, kilowatts or volts 
and amperes separately numbered. 

We have the dimensions of the bed-plate of a dynamo 
in feet, those of its armature and magnet cores in inches, 
while the area of its pole-pieces is reckoned in square centi- 
meters ; the length of its field coils 1s so many yards, 
meters or feet, while the cross-section of this wire and of 
the armature windings is given in a small fraction of a square 
inch, in mils and occasionally in square millimeters ; and 
then the thickness of the armature laminæ is written in 
hundredths of an inch. 

The sizes of wires are indicated by the arbitrary num- 
bers of the makers; in thousandths or hundredths of an 
inch ; in mils and millimeters; in diameters of “ nearly 
three-tenths of an inch,” “about five-sixteenths of an inch,” 
“ approximately one-eight inches,” etc., etc., etc. 

hy should this heterogeneous style of measurement be 
longer tolerated? Electro-technies has a clear, consistent 
and logical nomenclature of its own, the exclusive use of 
which would greatly simplify computations and the 
solution of all problems involving the measurement of 
electrical apparatus and would facilitate the writing, print- 
ing and reading of descriptions of machines, records of 
tests, experiments, etc. 

It has been said that the meter, centimeter and millimeter 
with their symbols, m., cm. and mm., do not convey to 
English readers such definite ideas as yards, feet and inches. 
If this be true, it is also true that such readers can have no 
clear conception of the most usual electrical units, since 
these are based upon the metric system, an elementary 
knowledge of which is indispensable to their understand- 
ing of these units. 

The English unit of length is said to have been based 
upon the length of the arm of a king who centuries since 
returned to the dust whence he came. This unit, the yard, 
was arbitrarily divided into certain portions having no 
natural relation to it or to each other, and this smallest 
portion has again been divided into mils, which are 
absurdly small, too small to be of much practical use. 
They cannot be seen by the naked eye and are, therefore, 
mere abstractions to the ordinary workman who frequently 
needs to know the relation which should subsist between 
units of current and the cross-section of conductors. 

The square millimeter is small enough for all theoretical 
as well as practical purposes. Is not the idea of three 
amperes to the square millimeter more easily grasped than 
that of 520 mils to the ampere? In the first case we have 
a small number of amperes flowing through a small, but 
readily seen, unit of area, while the second requires us to 
conceive the passage of one ampere through a large number 
of invisible and impractical mils. Moreover, the meter is 
based upon a painstaking survey of an arc of the meridian, 
planned and executed by a body of competent scientific 
men. The decimal divisions of this unit render the com- 


putation of problems expressed in them ideally easy and 
the nomenclature of the metric system carries its meaning 
with it. 

As the second is the unit of time in most electrical com- 
putations, why should not the revolutions of armatures be 
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expressed as so many per second instead of 60 times that 
number? And the use of the centigrade degree in estima- 
ting the rise of temperature in dynamos, would be entitled 
to a place in the system of measurement which is here 
advocated. 

It would, perhaps, be too much to expect the wire 
makers to reconstruct their gauges in conformity with the 
metric system, but that would follow as a natural con- 
sequence of the consistent use by electrical engineers, 
dynamo and motor builders of the clear and systematic 
electrical nomenclature we already possess. This would 
not only facilitate all our own work and study, but would 
give to our writing a value in the eyes of continental 
readers which it cannot now have, since they could scarcely 
be blamed if they concluded that our electrical “ manners 
and customs” and the results attained thereby, were as 
slipshod, haphazard and generally untoward as our style 
of expressing them too often is. 


FORM AND EFFICIENCY OF INCANDESCENT 
FILAMENTS.: 


BY CHABLES J. REED. 


Ir we pass an electric current through any conductor, as 
a cylindrical wire, its temperature tends to increase by the 
transformation of electrical energy into heat. If no heat 
is allowed to escape, the temperature will increase indefi- 
nitely, or until the conductor is melted or otherwise 
destroyed. If the heat is allowed to escape by radiation 
alone from the surface of the conductor, its temperature 
will increase only until the rate of loss by radiation is 
exactly equal to the rate of transformation. By heat we 
here include all radiant energy, whether of high or low 
degree. 

As the temperature of an incandescent body increases, 
not only does the actual quantity of radiant energy 
increase, but its wave-lengths diminish. Hence, as experi- 
ence has shown, after incandescence is reached, increasing 
the temperature in a given ratio, increases the light 
emitted in a much greater ratio. 

The exact relation between temperature and luminosity 
is not known, and it is probably not very simple, if such a 
relation exists at all. The phenomenon of luminosity is 
really a physiological one and depends partly upon indi- 
vidual optical capacity ; some persons being able to see 
above and some below the visible spectrum of the average 
human eye. The radiant energy we call light is one thing. 
The sensation of luminosity by which we always estimate 
light is an entirely different thing. A constant source of 
light may vary greatly in luminosity, according to the 
condition of the receptive mechanism and its individuality. 

But even ignoring the physiological aspect of the question, 
the nearest approach we have to formule for radiation are 
the approximate empirical formule of Dulong and Petit 
and of Stefan ; which are for total radiations of a low tem- 
perature and limited range. They cannot apply to light 
alone, nor even to total radiation of high degree. 

It is unfortunate that there exists no instrument more 
reliable than the retina of the living eye for measuring the 
intensity of radiant luminiferous energy, and no method 
of reading the measurements more accurately than indi- 
vidual guesses. We can measure radiant thermal energy 
of low degree with Langley’s bolometer; we can measure 
radiant actinic energy by the chemical action it produces ; 
and we can measure total radiant energy in a variety of 
ways; but how can we isolate or measure radiant luminif. 
erous energy? If there were a high temperature 
thermometer or other instrument for accurately measuring 
high temperature, we might attack this problem with some 
hope of results. 


1. Read before the American Institute of Electrical 
November 19, 1889. Engineers, New York, 
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EFFICIENCY DEPENDS ON TEMPERATURE, 


It is sufficient, however, for our present purpose to know 
what the eye is able to tell us, namely, that increasing the 
temperature increases the light in a greater ratio. From 
this it follows that the efficiency of an incandescent fila- 
ment is some direct function of its temperature above that 
of the surrounding space. 


OTHER CONDITIONG 


Granting that the efficiency increases with increased 
temperature, we have now to determine whether the effi- 
ciency does or does not depend upon any other conditions. 
It has frequently been claimed that the efficiency 5 
upon the form of the filament, whether it be cylindrical, 
flat or square. At a meeting of this Institute of June 8, 
1886, for instance, this was by general consent considered an 
established fact.“ Others have asserted, but without giving 
any proof, that the efficiency depends upon the pressure; 
some claiming that low- tension series lamps and others 
that high-tension multiple lamps are the more efficient. 
Others, again, have claimed that at the same pressure and 
with the same shaped filament, lamps of greater candle- 
power have a different efficiency from lamps of smaller 
power. 

The trouble seems to have been that we are not always 
careful to distinguish between efficiency and convenience 
or adaptability. Each individual finds that a certain form 
of filament or a certain method of distribution gives better 
satisfaction than another or is more suited to his purpose, 
and soon persuades himself that it is“ more efficient“ than 
any other. 


LIMITATIONS IN THIS DISCUSSION, 


In order to study the effects of these various conditions 
upon the efficiency of a filament, it will be convenient to 
eliminate the effects which we know will be produced by 
variations in temperature. We assume, therefore, in this 
discussion that all the filaments, and all parts of the fila- 
ments, under consideration are at the same temperature. 

Let 7 represent this temperature and T”, the temperature 
of the supposed vacuous space surrounding the filament. 
We must assume further that the material of which the 
filaments are constructed is perfectly homogeneous in 
itself and that it is uniform in all the various forms of 
filaments considered. i 

Let S denote the specific radiating power of the material 
at the temperature, 7, and S’, its specific resistance at the 
same temperature. 

COMPARISONS. 


Any variation in S or S’ might affect the efficiency 
and for this very reason experimental proof is very 
difficult to obtain. Comparisons of filaments made by 
different processes are entirely worthless in determining 
the effect of form or length of a filament on its efficiency. 

It is a difficult matter to produce by the same proces 
two carbons of different sizes and shapes that shall have 
the same specific radiating power and specific resistance at 
the same temperature. And to produce them by different 
processes is entirely out of the question. Any comparison, 
therefore, of short, series filaments with long, multiple fila- 
ments of a different manufacture is of no value whatever 
in settling this question. 

ARGUMENT. 


Let C, represent the candle- power of any filament at 
. temperature, 7. 

c, its current. 

E, the potential difference at its terminals. 

R, its resistance. 

r, its radius (considered as a cylinder). 

L, its length. 

H, the energy received per unit of time. 

H, the energy radiated per unit of time. 


— — - 


2. Transactions Am. Inst. E. E., vol. iv. p. 20-28. 
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Since the energy developed in any portion of an electric 
circuit is proportional to the current and pressure, we have 


H=K E c, 33 (1) 
in which A is a constant depending upon the units 
employed. 

If we neglect the small quantity of heat lost by conduc- 
tion from the ends of the filament to the conducting wires, 
and assume that the space surrounding the filament is a 
perfect vacuum, then the entire energy of the current will 
be expended in radiation and we have | 

ss U = HT’. 

Let K represent a constant depending on ( 7—7’’). 

The rate of radiation of any surface depends only upon 
the elevation of its temperature above that of the sur- 
rounding space and the specific radiating power of the 
surface at that temperature. We have, therefore,— 


H= H'= MKS 2xrL= K EC. (3) 


The resistance of any conductor is proportional to its 
length and inversely proportional to its cross-section, and 
we have— | 


R= 8 2 


ae a ati: (4) 
From Ohm’s law and (4) 
E Enr 
Ca ae coer. (5) 


By eliminating successively E, c and r from (3) and (5 
we get | 7 


K. SN 2E S. E or g. E'S 0 
Ke rr „ œ KK OUY 
1 S X21 TL rer E 2K 8SL S 
j)) Pe ges 
K Ke me cS’ L 
aa LN E Vr (8) 
From (6) | 
K'S X 2K * = K S'e. Hence, 
I ESE 
r= V TE Sa Serer 9) 
rea.s’ 7 . Dk SP 
and c= a a ARS (10) 


showing that the square of the current is proportional to 
the cube of the radius or diameter of the filament for all 
lamps at ‘constant temperature; and that this relation is 
independent of the pressure, of the length and resistance 
of the filament and independent of the candle- power. 
From (7) we have | 
= 6 K'’'Sx2LS'= KE'r. Hence, 


„ „ 
E VIE = BY Vr, n 


r- L * 2 X 85 
5 E K 
showing that the ratio of the square of the length to the 


diameter depends only upon the pressure and is inde- 
pendent of candle-power and resistance. 


From (8) 
KX EG AN Fr. S S L'. Hence, 


— — 


and 


2 * l 
— 4 8 e 
vec rs 
2 
L\*_ 42 HSS 
and e= 3) e i (14) 
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‘showing that the current is proportional to the cube of the 
ratio of the length to the pressure, 
Since K, S and 8“ are constant, both the light and the 
Je radiated will be proportional to the surface and we 
ave 


C= MK LX272ar 


in which K” is a constant depending upon the units 
employed and upon 7. 


L= C 


H RE: ae 
S i 2 * Er T de) 
| C 
d „„ 
an r z (17) 
o EFFICIENCY CONSTANT. 
Combining (15) with (3) 
| a oe K Ec, or 
C _ K” à 
b arri Xe K’S ee . (18) 


which shows that the candle-power is proportional to the 


is constant 


a C 
energy, KE c; or that the efficieno 

. 8. , J: KE c, 
and independent of the pressure, length, radius, resistance, 
current and candle-power of the filament. This means 
that the energy required to produce a given candle-power 
will. be. proportional to the candle-power and will be the 
same, whether it is expended in driving a large current 
through a short, thick filament, or a small current through 
a long, slender filament ; provided the temperature or 
state of incandescence is the same and provided no heat is 


o + œ © >œ 


filament, the temperature of the surrounding space and 
the specific radiating power, and upon them only. 


. 8 © & 6 o 


KS tte (19) 
e 1 XK 8 
= 
Oo MRR tte (20) 
=, C K 8 
and c=, * KE . (21) 
From (4) 
S“ L 8 L 
r=4/ R= VN T TS (22) 
1 * H 
and L = 7 (23) 
From (5) 
E Re (24) 
From (21) and (24) 
a ee C K'S 
C S XX. K = R * K K. 25) 


FORM OF OCROSS- SECTION. 


We have thus far confined ourselves to the considera- 
tion of cylindrical filaments varying in length and diameter. 
It remains now to show that the efficiency is independent 
of the form of cross-section. 

Let us suppose we have a number of lamps, all made of 
the same material, having the same specific resistance and 
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radiating power, all burning at the same temperature and 
all giving the same amount of light. Let them be of any 
pressure and let the cross-section be of any form, circular, 
elliptical, square, triangular, etc. The filaments will all 
have equal radiating surfaces; since unequal surfaces of 
the same character at the same temperature could not 
radiate equal amounts of light. But equal surfaces of the 
same character at the same temperature must radiate equal 
amounts of heat of all wave lengths. Hence, the total 
amounts of radiant energy are equal. Since the energy 
lated and the amounts 
of light are equal, we have 


C= Ee 
in which Q is a constant, and from (18) we find its value 
to be | 
| _ KK" 
C= E 


EFFICIENCY INDEPENDENT OF FORM OF CROSS-SECTION. 


This shows that the efficiency is independent of the form 
of cross-section of the filament and depends only upon its 
temperature, the specific radiating power of its surface 
and the temperature of the surrounding space. 

When we find, therefore, that one lamp is more efficient 
than another we must infer, not that it is on account of larger 
or smaller size, not because it is on a series or on a multiple 
circuit, not that it is because it has high or low resistance, 


or a certain form of cross-section, but that it is at a higher 


temperature, or is made of material having a different 
specific radiating power. i 


FORMS OF CROSS-SECTION, 


Of all possible forms of cross-section the circular has the 
largest area for the same radiating surface per unit of 
length, and, consequently, has the advantage of great 
strength. The current density will also be Jess in this than 
any other form; and hence, any “disintegrating” or 
“eleotrolytic effect” of the current, if there is any such, 
will be least in the cylindrical filament. ‘This will be made 
clear by supposing a number of lamps of equal candle- 

wer to be 5 at the same temperature and pressure, 

ut having various forms of filament, cylindrical, flat, 
square, etc. We havé already seen that these lamps all 
consume equal amounts of energy, and since they have the 
same pressure, they must take the same current. There- 
fore, the filament which has the greatest area of cross- 
section will have the least current density. The fact that 
the cylindrical filament has the greatest cross-section does 
not signify that it will require a greater current to keep it 
at the same temperature. Its form is better adapted for 
retaining heat than any other. Again, the several lamps 
will have equal resistances ; otherwise they could not take 
equal currents with the same pressure. From this it 
follows that the cylindrical fllament will be longer and will 
have less surface and greater mass per unit of length than 
any other. 

A tubular filament would have a greater external 
diameter, but smaller cross-section of material, and would 
be shorter than the cylindrical. 

The advantages and disadvantages of the various forms 
may be summed up as follows: 

he cylindrical has the advantage of greater strength 
and less current density on account of greater cross-section. 
It has the disadvantage of greater length and fragility. 

The tubular filament is strongest in form, being shorter 
and of greater external diameter than the cylindrical. It 
has the disadvantage of greater current density than the 
cylindrical. Both the tubular and the cylindrical have the 
advantage of uniform illumination in all directions except 
in and near the plane of the filament. - 

Flat, or angular filaments have the disadvantage of 
great current density, and of being unequally heated, since 
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either in the process or in the dimensions. The writer has 
examined a number of different makes of lamps, and found 
that they generally vary in length and cross-section enough 
to produce serious differences in temperature. 


ANOTHER EXAMPLE. 


Suppose, again, we wish to construct a 50-candle lamp 
for a series circuit of 5 amperes: 


C = 50. 
. — c= 56. 
From (20) 
50 
l E = 3.75 X 5 37.5 volts 
from (9) 


. | 
r = .098466 ¥ (ò)? = .28792 millimeter 


from (11) | 
= L = 6.419 X 37.5 4/ .28792 = 129.16 millimeters 
from (4) 
129.16 
=. 34 — A 5 h 0 
R 00481 (28792) 7.5 ohms 


In this case the loss of heat by conduction through the 
connecting wires is considerable, and must be taken into 
account. | 


OTHER APPLICATIONS. 


The above equations are not limited to incandescent fila- 


ments, but apply equally to any conductor which may be 
kept at a certain fixed temperature by an electric current. 
By using the proper constants, useful formuls may be 
derived for calculating conductors, so that under given 
conditions they will be heated to a required temperature. 


ON THE PROPAGATION OF ELECTRIC WAVES 
THROUGH. WIRES.’ 


BY PROFESSOR H. HERTZ. 


II a constant electric current flows in a cylindrical wire, 
its intensity is the same in all parts of the section of the 
wire. But if the current is variable, self-induction causes 
a deviation from this most simple distribution. For, since 
the inner parts of the wire are in the mean less distant 
from all the rest than are those on the circumference, 
induction opposes alterations of the current in the interior 
of the wire more strongly than at the circumference ; and 
in consequence of this the flow is confined to the exterior 
of the wire. If the current alters its direction a few 
hundred times per second the deviation from the normal 
distribution is no longer imperceptible; this deviation 
increases rapidly with the rate of alternation, and when 


the current alternates many millions of times per second, 


according to theory almost the whole interior of the wire 
must appear free from cufrent, and the flow must be con- 
fined to the immediate neighborhood of the circumference, 
In such very extreme cases the hitherto accepted theory of 
the phenomenon is plainly not without physical difficulties; 
and preference must be given to another view of the sub- 
ject, which was indeed first put forward by Messrs. Heavi- 
side? and Poynting”. as the true interpretation of the equa- 
tions of Maxwell as applied to this case. According to 
this view, the electric force which determines the current 
is in no wise propagated in the wire itself, but under all 
circumstances enters the wire from without and spreads 
itself in the metal comparatively slowly, and according to 


1. From the Phil. Mag. for August. Translated from Wied. Ann., xxxvii., 


p. 305 (July, 1889), by Dr. J. L. Howard, Demonstrator of Physics in University 
College, Liverpool. 

( — Oliver Heaviside, The Electrician, Jan. 1885 ; Phil. Mag. [5], xxv., p. 153 
1888), ö 

3. J. H. Poynting, Phil. Trans., ii., p. 277 (1885). 
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similar laws as changes of temperature in a conductor of 
heat. If the forces in the neighborhood of the wire are 
continually altering in direction, the effect of these forces 
will only enter to a small depth into the metal; the more 
slowly the changes take place, so much deeper will the 
effect penetrate ; and if, finally, the changes follow one 
another infinitely slowly, the force has time to fill the 
whole interior of the wire with uniform intensity. 


In whatever way we wish to regard the results of the 
theory, an important question is, whether it agrees with 
fact. Since, in the experiments which I carried out on the 

ropagation of electric force, I made use of electric waves 
in wires which were of extraordinarily short period, it was 
convenient to prove by means of these the accuracy of the 
inferences drawn. In fact, the theory was proved by the 
experiments which will now be described ; and it will be 
found that these few experiments suffice to confirm in the 


highest degree the view of Messrs. Heaviside and Poynt- 


ing. Analogous experiments, with similar results, but 
with quite different apparatus, have already been made by 
Dr. O. J. Lodge,“ chiefly in the interest of the theory of 
lightning conductors. Upto what point the conclusions 
are just which were drawn by Dr. Lodge in this direction 
from his experiments must depend in the first place on tke 
velocity with which the alterations of the electrical 
conditions really follow each other in the case of lightning. 
The apparatus .and methods which are here mentioned 
are those which I have described in full in previous 
memoirs.“ The waves used were such as had in wires a 
distance of nearly three meters between the nodes. 


1. If a primary conductor acts through space upon a 
secondary conductor, it cannot be doubted that the effect 
penetrates the latter from without. For it can be 
regarded as established that the effect is propagated in 
space from point to point, therefore it will be forced to 
meet first of all the outer boundary of the body before it 
can act upon the interior of it. But now a closed metallic 
envelope is shown to be quite opaque to this effect. If we 
place the secondary conductor in such a favorable position 
near the primary one that we obtain sparks five to six 
millimeters long, and surround it now with a closed box 
made of zinc alse: the smallest trace of sparking can no 
longer be perceived. The sparks similarly vanish if we 
entirely surround the primary conductor with a metallic 
box. Tt is well known that with relatively slow variations 
of current the integral force of induction is in no way 
altered by a metallic screen. This is, at the first glance, 
contradictory to the present experiments. However, the 
contradiction is only an apparent one, and is explained by 
considering the duration of the effects. In a similar’ man- 
ner a screen which conducts heat badly protects its interior 
completely from rapid changes of the outside temperature, 
less from slow changes, and not at all from a continuous 
rising or lowering of the temperature. The thinner the 
screen is the more rapid are the variations of the outside 
temperature, which can be felt in its interior. In our case 
also the electrical action must plainly penetrate into the 
interior, if we only diminish sufficiently the thickness of 
the metal. But I did not succeed in attaining the neces- 
sary thinness in a simple manner; a box covered with 
tinfoil protected completely, and even a box of gilt paper, 
if care was taken that the edges of the separate pieces of 
paper were in metallic contact. In this case the thickness 
of the conducting metal was estimated to be barely 
vx millimeter. I now fitted the protecting envelope as 
closely as possible round the secondary conductor. For 
this purpose its spark-gap was widened to about 20 milli- 
meters, and in order to detect electrical disturbances in it 
an auxiliary spark-gap was added exactly opposite the one 
ordinarily used. ‘The sparks in this latter were not so 
long as in the ordinary spark-gap, since the effect of 


4. Lodge, Journ. Soc. Arts (May, 1888); Phil. Mag. [5], xxvi., p. 317 (1888). 
5. Hertz, Wied. Ann., xxxiv., p. 551 (1888). 7 
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wire in whichever direction waves were sent through the 
apparatus, So far, then, this arrangement promises 
nothing new, but it has the advantage over the previous 
one that we can replace the protecting metallic tube, y, by 
tubes of smaller and smaller thickness of wall, in order to 
investigate what thickness is still sufficient to screen off 
the outside influence. Very thin brass tubes, tubes of 
_ tinfoil and Dutch metal proved to be perfect screens. I 
now took glass tubes which had been silvered by a chemi- 
cal method, and it was then perfectly easy to insert tubes 
of such thinness that, in spite of their protecting power, 
brilliant sparks occurred in the central wire. But sparks 
were only observed when the silver film was no longer 
quite opaque to light and was certainly thinner than rs 
millimeter. In imagination, although not in reality, we 
can conceive the film drawn closer and closer round the 
wire, and finally coinciding with its surface ; we should be 
quite certain that nothing would be radically altered 
thereby. However actively, then, the real waves play 
round the wire its interior remains completely at rest ; and 
the effect of the waves hardly penetrates any more deeply 
into the interior of the wire than does the light which is 
reflected from its surface. For the real seat of these 
waves we ought not to look, therefore, in the wire, but 
rather to assume that they take place in its neighborhood ; 
and instead of asserting that our waves are propagated in 
the wire, we should be more accurate in saying that they 
glide along on the wire. 

Instead of placing the apparatus just described in the 
circuit in which we introduced waves indirectly, we can 
insert it in one branch of the primary conductor itself. In 
such experiments I obtained results similar to the previous 
ones. Hur primary oscillation, therefore, takes place with - 
out any participation of the conductor in which it is 
excited, except at its bounding surface; and we ought not 
to look for its existence in the interior of the conductor. ò 

To what has been said above about waves in wires we 
wish to add just one remark concerning the method of 
carrying out the experiments. If our waves have their 
seat in the neighborhood of the wire, the wave progress- 
ing along a single isolated wire will not be propagated 
through the air alone; but since its effect extends to a 
great distance it will partly be transmitted by the walls, 
the ground, etc., and will thus give rise to a complicated 
phenomenon. But if we place opposite each pole of our 
primary conductor in exactly the same way two auxiliary 
plates, and attach a wire to each of them, carrying the 
wires straight and parallel to each other to equal distances, 
the effect of the waves makes itself felt only in the region 
of space between the two wires. The wave progresses 
solely in the space between the wires. We can thus take 
precautions to propagate the effect through the air alone or 
through another insulator, and the experiments will be 
more convenient and free from error by this arrangement. 
For the rest, the lengths of the waves are nearly the same 


in this case as in isolated wires, so that with the latter the 


effect of the 
considerable. | 

3. We can conclude from the above results that rapid 
electric oscillations are quite unable to penetrate metallic 
sheets of any thickness, and that it is, therefore, impossible 
by any means to excite sparks by the aid of such oscilla- 
tions in the interior of closed metallic screens, If, then, 
we see sparks produced by such oscillations in the interior 
of metallic conductors, which are nearly, but not quite, 
closed, we shall be obliged to conclude that the electric 
disturbance has forced itself in through the existing open- 
ings. ‘This view is also correct, but it contradicts the 
usual theory in some cases so completely that one is only 
induced by special experiments to give up the old theory 
in favor of the new one. We shall choose a prominent 


disturbing causes is apparently not 


6. The calculation of the self - induction of such conductors on the assump- 
tlon of uniform density of current in their interior must therefore lead to quite 
erroneous results. It is to be wondered at that the results obtained with such 
wrong assumptions should still appear to approximately coincide with truth, 
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case of this kind, and by assuring ourselves of the truth of 
our theory in this case, we shall demonstrate its probs- 
bility in all other cases. We again take the arrangement 
which we have described in the previous section and drawn 
in figure 1; only we now leave the protecting tube insula- 
ted from the central wire at ô. Let us now send a series 
of waves through the apparatus in the direction from a 
towards ô. We thus obtain brilliant sparks at a; they are 
of similar intensity to those obtained when the wire was 
inserted without any screen. The sparks do not become 
materially smaller, if, without making any other alteration, 
we lengthen the tube y considerably, even to four meters. 
According to the usual theory it would be said that the 
wave arriving at 4 penetrates easily the thin, good-con- 
ducting metal disk a, then it leaps across the spark-gap at 
A, and travels on in the central wire. According to our 
view, on the contrary, we must explain the phenomenon in 
the following manner :—The wave arriving at a is quite 
unable to penetrate the metallic disk; it therefore glides 
along the disk over the outside of the apparatus and 
travels as far as the point ô, four meters away. Here it 
divides: one part, which does not concern us at present, 
travels on immediately along the straight wire, another 
bends into the interior of the tube and then runs back in 
the space between the tube and the central wire to the 
spark-gap at a, where it now gives rise to the sparking. 
That our view, although more complicated, is still the cor- 
rect one, is proved by the following experiments :—Firstly, 
every trace of parng at a disappears as soon as we close 
the opening at d, even if it be only by a stopper of tinfoil. 
Our waves have only a wave length of three meters; 
before their effect has reached the point ô the effect at a 
has passed through zero and changed sign. What infu- 
ence, then, could the closing of the distant end ô have 
upon the spark at a, if the latter really happened immedi- 
ately after the passage of the wave through the metallic 
wall? Secondly, the sparks disappear if we make the 
central wire terminate inside the tube y, or at the opening 
ô itself ; but they reappear when we allow the end of the 
wire to project even 20 to 30 centimeters only beyond the 
opening. What influence could this insignificant length- 
ening of the wire have upon the sparks in a, unless the 
projecting end were just the means by which a part of the 
wave breaks off and penetrates through the opening 6 back 
into the interior? ‘Thirdly, we insert in the central wire 
between a and ô a second spark-gap B, which we also com- 
pletely cover with a gauze cage like that at a. If we 
make the distance of the terminals at B so great that 
sparks can no longer pass across, it is also no longer pos- 
sible to obtain visible sparks at a. But if we hinder in 
like manner the passage of the spark at a, this has scarcely 
any influence on the sparks in B. Therefore the passage 
of the spark at B determines that at a, but the passage of 
a spark at a does not determine that at B. The direction 
of propagation in the interior is therefore from B towards 
A, and not from 4 to B. 


We can moreover give further proofs, which are more 
convincing. We may prevent the wave returning from ô 
to a from dissipating its energy in sparks, by making the 
spark-gap either vanishingly small or very great. In this 
case the wave will be reflected at a, and will now return 
again from a towards ô. In doing so, it must meet the 
direct waves from 6 to a and combine with them to form 
stationary waves, thus giving rise to nodes and ventral 
segments. If we succeed in proving their existence, there 
will be no longer any doubt as to the truth of our theory. 
For this proof we must give somewhat different dimensions 
to our apparatus in order to be able to introduce electric 
resonators into its interior. I therefore led the central 
wire through the axis of a cylindrical tube five meters long 
and 30 centimeters diameter. It was not constructed of 
solid metal, but of 24 wires arranged parallel to each other 
along the generating surface, and resting on seven equi- 
distant and circular rings of strong wire, as shown in figure 
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low adjustment toa 
high one. When 
they are sending, 
their relay armatures 
and sounder levers 
respond promptly to 
the manipulation of 
the keys, making the 
work much easier. 

I will now explain 
how great improve- 
ment may be effected 
in the operation of 
telegraph lines hav- 
ing any considerable 
number of way sta- 
tions. I claim that 
this improvement is 
almost as necessary 
to à railroad des- 
patching wire as the 
air brake is to the 
train. It gives the 
despatcher control of 
all his operators, pre- 
vents interruptions 
and delays, and, if the 
line can be worked 
between the terminal 
stations, all the in- 
termediate offices 
will be in perfect 
working order, and 
their instruments will 
work as well in bad 
weather as in good. 
Operators cannot 
then evade responsi- 
bility for neglect or 
seek refuge behind 
the excuse that their 
instruments are out 
of adjustment on ac- 
count of the bad con- 
dition of the line. 

Figure 1, shows a 
line froin New York 
to Philadelphia, with 
New Brunswick and 
Trenton as way sta- 
tions. There might 
be 40 stations, but 
these suffice for illus- 
tration. The figure 
shows the ordinary 
outfit for closed cir- 
cuit, single current 
working, as used 
almost exclusively in 
this country. a and 
a’ are the adjusters. 
This instrument con- 
sists of a magnet, 
armature lever, J, 
pawl, p, and stops, 
a and b, ratchet 
wheel, 7, on the shaft 
which carries the 
trailing finger, ¢, and 
the circle of seg- 
ments. Alternating 
segments are joined 
to a common plate. 
Set s forms part of the 
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circuit, while set s“ are not connected, but simply serve to 
make a smooth track for the trailing finger. Beginning at 
the Philadelphia end, the circuit may be easily traced from 
main battery mB and key to segment plate s, upon which 
trailer ¢, rests. From the trailing finger to relay R, 
through relays at Trenton and New Brunswick to New 
York, where it goes from relay R“ to trailer t’, segment 
plate s, to key, main battery ms, and to earth. The 
adjuster magnets are in the local circuit with the sounders 
sk. Figure 2, isa diagrammatic view of the switch con- 
nections of the adjuster for throwing it in or out of use, 
as the state of the line may require. mm are the main line 
wires, LL the locals. 

Suppose the weather is fine and the line clear. The 
switch will be thrown to the left—and the adjuster out of 
use, the line being connected outside of the trailer and 
segments, while a small resistance coil, shown on the 
switch, will be substituted for the adjuster magnet in the 
local circuit, the battery of which, on account of the 
adjuster, is increased 
from two gravity cells 
to five. Now if a rain 
storm comes on, an 
intermediate earth route 
for the main batteries at 
New York and Phila- 
delphia is established, 
0 and trouble with the 
adjustment of all the 
intermediate relays be- 
gins. If the escape be 
evenly distributed, 
Trenton will hear Phila- 
delphia on a lower ad- 
justment than that re- 
quired for hearing New 
York, while New Bruns- 
1 wick will get New York 
on a lower adjustment 
| than is necessary for re- 
| ceiving signals from 
| Philadelphia. An office 
| in the middle of the line 
would, if the main bat- 
teries were of equal 
| strength, get New York 
and Philadelphia on the 
same adjustment, but 
| with greatly diminished 
; current. Ordinarily, 
| 
l 
| 
l 
| 
| 
| 
f 
| 
f 
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there is a considerable 
margin of adjustment. 
I would not be under- 
stood to state that in 
all cases a radical change 
of adjustment is neces- 
sary. It will depend on 
the length of the line, 
the number of inter- 
mediate relays in the 
circuit, and the severity 
of the storm, or the general condition of the circuit 
prevailing at the time. 

But on all way wires vexatious interferences and delays 
begin as soon as a storm sets in; New York might be call- 
ing Trenton, while Trenton, unconscious of the fact, might 
be calling New York. When a few careless or inexperi- 
enced operators let themselves loose on a long line during 
bad weather, the service is practically paralyzed. One 
such operator may monopolize the line for hours, and it 
sometimes happens that two of them, thinking the line 
idle, strike up conversation, which an unappreciative and 
disgusted audience of their fellows along the line mast 
listen to while messages of life and death are awaiting 
transmission. Furthermore, operators cannot read so well 
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THE DANGERS OF ELECTRIC LIGHTING.! 
BY THOMAS A. EDISON. 


So much has of late been said and written upon the 
subject of high-tension electric currents and their probable 
or possible danger to human life, and so many different 
opinions have been advanced by men whose positions serve 
to surround their utterances with an atmosphere of knowl- 
edge of the matter under discussion, that the mind of an 
unscientific public has been unable to come to any definite 
conclusion upon the basis of “expert” testimony. It is 
most unfortunate that a practical demonstration in support 
of the real facts of the case could not have been made in 
a less tragic manner than was witnessed a few days ago 
in New York by several thousand people; and yet if the 
martyrdom of this poor victim results in the application of 
stringent measures for the protection: of life in the future, 
if the lesson taught is appreciated to the full extent of its 
fatal meaning, the sacrifice will not have been made in vain. 
With the increase of electric lighting (which to-day is 
used only to a very limited extent as compared with its 
inevitable future use) and the multiplication of wires, 
these dangers which exist now in a thousand different parts 
of the city will be manifolded many times. In fact, the 
opportunities for repetitions of the accident referred to 
above will be practically unlimited. 

I can write upon this subject only as one convinced. I 
cannot discuss it otherwise. The public would scarcely 
be interested in the details leading up to the position taken 
by myself and the conclusions to which I have come, for 
the reason that it would involve a mass of matter such as 


they have been attempting to digest during several months. 


past ; and, instead of explaining, I might succeed only in 
adding to the present confusion of popular ideas. But I 
may say that l have not failed to seek practical demonstra- 
tion in support of such facts as have been developed, and I 
have taken life—not human life—in the belief and full 
consciousness that the end justified the means. 

The currents used for electric lighting at the present 
time may generally be divided into four classes :— 

First—The low-tension continuous current, with a 
pressure not exceeding 200 volts, used for incandescent 
lighting. 

Second—The high-tension continuous current, with a 
pressure of 2,000 volts and over. 

Third—The high-tension semi-continuous current, with 
a pressure of 2,000 volts and over. 

Fourth—The alternating current, with a pressure from 
1,000 to 3,000 volts and over. 

The first is harmless, and can be passed through the 
human body without producing uncomfortable sensations. 
The second is dangerous to life. Momentary contact with 
a conductor of the third results in paralysis or death, as has 
frequently occurred ; and the passage of the fourth, or 
alternating current, through any living body means instan- 
taneous death. 

These are simple facts which cannot be disproved. 
There is a record of nearly one hundred deaths, which 
furnishes an unanswerable argument in support of these 
statements. Discussion and controversy may serve the 
questionable purpose of delaying popular faith in them, 
but they cannot change them; and the sooner they are 
accepted and acted upon the less liability will there be of 
a recurrence of the late horror, which is still fresh in the 
minds of all those who witnessed or read of it. 

It has often been asked why the number of accidents of 
this nature is larger in the City of New York than in any 
other city. The reason is that New York has a greater 
number of wires to the square mile than any other city in 
the United States. The percentage of deaths in other 
places will reach that of New York when wires are strung 
in like numbers; but if electric lighting under its present 
conditions extends in the latter city proportionately, its 


1. From the North American Review, November, 1889. 
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death rate will have been greatly multiplied by the time 
other cities reach its present high percentage. 

Many suggestions have been made as to the best way in 
which to remedy the existing evil, and the 1 9 cry 
seems to be, Put the wires underground.” ut, instead 
of diminishing, this will increase the danger to life and 
property. There is no known insulation which will confine 
these high-tension currents for more than a limited period, 
and when they are placed beneath the ground, with the 
present system of conduits, the result will be a series of 
earth-contacts, the fusion of wires, and the formation of 
powerful electric arcs, which will extend to other metallic 
conductors in the same conduit, and a whole mass of wires 
made to receive this dangerous current and convey it into 
houses, offices, stores, etc. It is thus evident that the 
dangers of such circuits are not confined to the wires 
which convey the high-tension currents, but other wires 
conducting harmless currents are liable to be rendered as 
deadly in effect as the former. It is evident, also, that a 
single wire carrying a current at high pressure would be a 
constant menace to the safety of all other wires in the same 
conduit. Even though these dangerous wires be placed in 
separate tubes in the same conduit with other tubes, the 
risk is not diminished. 

Several instances are on record, and one I have particu- 
larly in mind, showing the possibility of serious accident 
through the crossing of wires. Near the corner of William 
and Wall streets, New York, the underground conductors 
of the Edison Illuminating Co. became crossed, and the 
current which was passing through them at a pressure of 
only one hundred and ten volts melted not only the wires, 
but several feet of iron tubing in which they were incased, 
and reduced the paving stones within a radius of three or 
four feet to a molten mass. This system is so arranged 
that consumers are not affected by such accidents as this. 
They may and do mean expense to the company, but the 

ublic are entirely free from any possibility of danger. 

he crossing of wires in this way means the concentration 
of several hundred horse-power of energy in a small space. 
What would have been the effect of such a cross as I have 
described had the pressure been two thousand instead of 
one hundred and ten volts? and what also might be the 
effect were it to occur in a conduit in close proximity to 
hundreds of telephone wires and those of other electric 
lighting systems? The risk, too, is greatly increased by 
the fact that consumers who are supplied with currents 
from a low tension system are accustomed to handle their 
electrical appliances freely, knowing them to be harmless. 
If these are to be rendered at any moment dangerous to 
life, the result will be appalling. I say nothing of the 
injustice to vendors of harmless supplies of electricity. 

So far, the deaths which have occurred from this source 
have been chiefly confined to employés of electric lighting 
and telegraph companies—men whose duties have required 
them to work in close proximity to the conductors of these 
death-dealing currents. It is true that a number of accidents, 
many of them attended with fatal results, have occurred 
to pedestrians on the streets of New York and other cities 
through the medium of fallen wires; but the risk incurred 
by the general public with the present system is really less 
than it would be if these dangerous conductors were placed 
in closer proximity to the ground, As the earth is 
approached the danger is multiplied. The connection and 
crossing of two wires by a line of moisture or liquid con- 
tact are just as effective as the contact of one wire with 
another when overhead. 

That this error of judgment is not confined to a eta 
but is shared in by the officials of the City of New York, is 
made apparent by a resolution of the Mayor offered at a 
meeting of the Board of Electrical Control on Monday, 
October 14, and which is reported in the following form:— 


That the numerous deaths caused by the electric light and 
wer wires within the last thirty days, and the shocking manner 
in which they have occurred, furnish ample and suflicient proof 
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that such wires are not being placed underground with a speed 
ae to insure the safety of the lives of the people of this 
city, etc., etc. | 


The logical inference here is that the lives of the people 
will be safe as soon as the wires have been placed under- 

round. If a nitro-glycerine factory were being operated 
in the City of New York and the people desired to remove 
the danger, no one would suggest putting it underground. 
When it became necessary for the protection of employés 
and of the public to regulate boiler pressures in the city, 
the authorities proceeded on lines entirely different from 
those which are being followed in connection with elec- 
trical pressures; and yet the cases are parallel, and the 
course of reasoning which resulted in a perfect system for 
the limitation of steam pressure and the periodical inspec- 
tion of boilers should be retraced, and the principle applied 
to secure safety from a pressure which, uncontrolled as at 
present, is far more dangerous than the former was before 
steps were taken to render it harmless. 

The insulation of a wire carrying a high tension current 
in the most perfect manner known may insure temporary 
safety; but time is bound to develop defects as the result 
of the action of the current upon the insulating material, 
of a change in the molecular structure of the material 
itself, and for other reasons. The pulsations or vibrations 
in an electric conductor cause corresponding vibrations 
in the insulation. So powerful is this effect that the insul- 
ation gives off a sound corresponding to the oscillation of 
the current. So long as the insulation retains its original 
elasticity, the current is confined; but the influence of the 
air, or of gas and other agents, tends to change the elas- 
ticity, and the billions of vibrations to which it has been 
subjected finally render it very susceptible of being pierced 
by a spark of static electricity. Thus an avenue for the 
ingress of moisture is formed, not only in one spot, but in 
many, through which the current may be communicated to 
any conductor of electricity near enough to make physical 
contact, or a circuit may be completed between the two by 
a line of moisture or the formation of an electric arc, with 
its subsequent destructive action. 

The numerous accidents which have occurred in the City 
of New York during the past year show toa very large 
extent the operation of time upon the insulating material 
which surrounds these wires. When first erected, the 
current was to a certain extent successfully confined; but 
the air is doing its work, abrasions are more easily made, 
and, without the adoption of genuine methods of control, 
“ accidents” may be looked for in larger numbers as time 
goes on, due not only to deterioration of insulation, but to 
the multiplying of electric circuits to supply the popular 
demand for electric light. 

The public may rest absolutely assured that safety will 
not be secured by burying these wires. The condensation 
of moisture, the ingress of water, the dissolving influence 
of coal gas and air-oxidation upon the various insulating 
compounds will result only in the transfer of deaths to 
man-holes, houses, stores, and offices, through the agency of 
the telephone, the low pressure systems, and the apparatus 
of the high tension current itself. 

I have no intention, and I am sure none will accuse me, 
of being an alarmist. When the possibilities of the future 
are viewed in the light of recent developments, it must be 
apparent to every one that the time has come when those 
in authority should adopt proper and adequate measures 
for the protection of life and property, and my familiarity 
with the subject enables me to see very clearly the only 
true remedy which can be applied—namely, the regulation 
of electrical pressures. Once these pressures are reduced 


to a point which is harmless, the public may retire in 
security and leave electricians to discuss the merits or 
demerits of various methods of insulating, the defects of 
which will only concern those interested in the commerce 
of electricity. 

There is no plea which will justify the use of high tension 
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and alternating currents, either in a scientific or a com- 
mercial sense. They are employed solely to reduce invest- 
ment in copper wire and real estate. or instance, in arc 
lighting it is customary to put forty lamps on each circuit; 
each lamp requires a pressure of fifty volts; therefore the 
total pressure on the circuit is two thousand volts. Now, 
if, instead of using only one wire for all these lamps, four 
circuits of ten lamps each were to be established, the 

ressure On each wire would be only five hundred volts. 

he weight of copper necessary for these four circuits of 
ten lamps each would be two and a half times greater than 
for one circuit of forty lamps—a question, as I have said, 
simply of investment. 

The alternating current under high pressure and direct- 
current high pressure systems are also employed, as I have 
intimated, to save investment in real estate as well as 
copper. If a certain district is to be supplied with electric 
light, the natural point from which the current should be 
distributed is the centre, with wires radiating toward the 
circumference of the circle of supply; and if, instead of 
including in any one of these districts an area so large that 
resort must be had to high pressure in order to reach its 
limits, the distributing power of a single station be con- 
fined to a capacity consistent with safety, and other centres 
sought from which to furnish current to other areas, the 
necessity for high electrical pressure vanishes. But real 
estate in such centres as these is expensive, and the pro- 
moters of electric lighting enterprises which spring into 
existence with the growth and stability of the mushroom, 
cannot afford to consider permanency, the security of the 
public, the requirements of small consumers, or any such 
questions, which would incidentally involve the investment 
of larger sums of money; but, seeking the outskirts of a 
district, where land is cheap, or some abandoned building 
available for sheltering a few dynamo machines, they run 
small wires to the area of supply, enormous pressure being 
necessary to force the current through these small con- 
ductors over such long distances. 

In the last issue of Zhe Electrical World, page 254, is 
recorded a series of experiments conducted by M. d’Arson- 
val, a member of the French Academy of Sciences, show- 
ing “the effects of continuous and alternating currents on 
animals.” He says:— A living being is, above all, sensi- 
ble to a variable state of the current, from which it follows 
that at a mean equal pressure alternating currents are more 
dangerous than continuous currents;” and “ with a battery 
of four hundred and twenty volts (continuous current) 
death 1s only caused by long-repeated interruptions of the 
current.” In other words, the continuous current of the 
above pressure could not be made to cause death until it was 
interrupted or made discontinuous—or perhaps a better 
expression would be semi-continuous. By a variable state 
of the current is meant a fluctuation of pressure between 
The human nerve system, 
up to a certain limit of pressure, cannot detect the flow of 
a continuous current if the voltage be perfectly constant. 
This constancy is obtained by multiplying the number of 
commutator bars on the dynamo. The brushes which are 
set upon the revolving commutator, and conduct the cur- 
rent from the machine to the outside system, rest alter- 
nately upon the different bars of the commutator. The 
greater the number of bars, the less will be the fluctuation of 
the current, which may be likened to a wave-motion, rising 
and falling, and producing that variable state referred to 
by the French scientist. 

Nearly all dynamo machines used for arc lighting are 
constructed with an insufficient number of commutator 
bars to produce a steady continuous current. ‘The ranges 
of variable pressure are not, however, nearly as great as 
in the alternating system. With respect to the latter, M. 
d’Arsonval says: —“ An alternating Gramme machine 
caused death when above one hundred and twenty volts 
mean potential.” This is a small unit to contemplate after 
the glib manner in which it has been recently stated that 
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this current is harmless at a pressure of one thousand volts. 
I have myself seen a large healthy dog killed instantly by 
the alternating current at a pressure of one hundred and 
sixty-eight volts. It is a simple matter to calculate the 
ranges of variable pressure in- this system. The dynamo 
machine has no commutator. The armature-or “ bobbin ” 
is wound in such a way that the whole of the current 
under a pressure, say, of two thousand volts, is sent out on 
the wire first in one direction, then is reversed and sent out 
at the same pressure in the other direction, or passes 
through the wire in the opposite direction; and these 
reversals are generally made about a hundred times in each 
second, 

The variable state of a continuous current at a pressure 
of two thousand volts means ordinarily a rise from zero 
point up to two thousand, after which, owing to the action 
of the commutator, it varies between, say, seventeen hun- 
dred and two thousand, while the variable state of the 
alternating current means a fluctuation from two thousand 
volts above the zero point to two thousand below it, or a 
difference of four thousand volts. The danger to life is 

robably proportionate to the fluctuation of pressures. 

hen an alternating current of fifteen volts is applied to a 
human being in the most effective manner, the effect upon 
the nerve system is so violent and the pain produced so 
great that it is absolutely impossible for any one to stand it. 

As I have said before, the only way in which safety can 
be secured is to restrict electrical pressures. The contin- 
uous current should be limited to six hundred or seven 
hundred volts, with a variable range not exceeding a few 
volts. As for the alternating current, it is difficult for me 
to name a safe pressure. Its effect upon muscular action 
is 80 great that even at exceedingly low voltage the hand 
which grasps a conductor cannot free itself, and it is quite 
possible that in this way the sensitive nervous system of a 
human being could be shocked for a sufficient length of 
time to produce death. The electric lighting company 
with which I am connected purchased some time ago the 
patents for a complete alternating system, and my protest 
against this action can be found upon its minute book. 
Uh to the present time I have succeeded in inducing them 
not to offer this system to the public, nor will they ever do 
so with my consent. My personal desire would be to pro- 
hibit entirely the use of alternating currents. They are 
as unnecessary as they are dangerous. In the City of New 
York there are many miles of conductors beneath the 
streets conveying a harmless continuous electric current to 
thousands of consumers, the maximum pressure on this 
vast system never exceeding two hundred and twenty volts, 
which will force so weak a current through the human 
body that it can barely be detected. Furthermore, it is 
found to be commercially successful, and I can therefore 
see no justification for the introduction of a system which 
has no element of permanency and every element of dan- 
ger to life and property. This is no argument in favor of 
monopoly. If ever there is to be a monopoly of electric 
lighting in the United States, it will be neither delayed, 
prevented, nor circumnavigated by such subterfuges as 
these alternating systems, and their use cannot be justified 
on that score. I have always consistently opposed high- 
tension and alternating systems of electric lighting (although 

erfectly free to use them), not only on account of danger 
15 because of their general unreliability and unsuitability 
for any general system of distribution. 

In contemplating the efforts of the officials of the City of 
New York to remedy the evils connected with electric 
lighting, I have been impressed in a way which must have 
impressed other on-lookers. I refer to the apparent diffi- 
culty of determining where the authority to take action 
rests. The hands of those who wish to act appear to be 


tied, which is unfortunate, considering the exigencies and 
urgency of the case. 
matters better. 

vides in section 6, 


In Ree they handle these 
The Electric Lighting Act of 1882 pro- 
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tbat the Board of Trade may from time to time make such 
regulations as they may think expedient for securing the safety 
of the public from personal injury or from fire or otherwise, * * * 
and any regulations so made or amended by the Board of Trade 
shall from and after the date thereof have the like effect in every 
respect as though they had been originally inserted in the license, 
order, or special act authorizing the undertaking. 


This same section also provides that 


any local authority within any part of whose district electricity 
is authorized to be supplied under any license, order, or special 
act, may, in addition to any regulations which may be made 
under the preceding provisions of this section for securing the 
safety of the public, from time to time, make, rescind, alter, or 
repeal by-laws for further securing such safety; and there may 
be annexed to any breach of such by-laws such penalties to be 
recovered in a summary manner as they may think necessary. 
Provided always that no such by-laws shall have any force or 
effect unless and until they have been confirmed by the Board of 
oe and published in such manner as the Bourd of Trade may 
irect. 
Thus to a responsible body is given discretionary power 
for the protection of the public, and local authorities (by 
which is meant any municipality) have the right to apply 
to this board for relief from any danger which they 
believe to exist in connection with electric lighting systems. 
Certainly, the responsibility for the protection of the 
people of our city should be as definitely placed, and 
those to whom such authority is given should adopt rigid 
rules for the restriction of electrical pressures. Perhaps 
5 control would be even more adequate than the 
nglish system. I am not altogether familiar with the 
details of the system of boiler inspection which prevails in 
New York, but I believe it is very efficient and would 
serve as an excellent model for the case under discussion. 
When the authorities require electrical pressures to be 
kept within the limits of safety, and when there is an effic- 
ient corps of inspectors, as in the case of boilers, to see 
that the rules adopted are carried out, the security which 
the public demand will be attained; but until then nothing 
better can be looked for than a multiplication of the casual- 
ties of the past few months. 


SHALL HIGH TENSION CURRENTS BE PRO- 
HIBITED? 


BY GEORGE B. PRESCOTT, JR. 


WHEN a specialist of the world-wide renown of Thomas 
A. Edison expresses his opinion upon a matter of great 
public importance, relating to the science which has chiefly 
occupied his remarkable talents, it deserves respectful atten- 
tion and thoughtful consideration. In his article on “ The 
Dangers of Electric Lighting,” in the November number of 
the Forth American keview, it seems to me that he who is 
often called the most progressive man of the age, cries halt 


to progress. 


Mr. Edison takes the ground that high tension and alter- 
nating currents of electricity are dangerous to life; that 
they cannot be safely controlled ; and that they possess no 
calculable advantages over low tension direct currents, 
except that of requiring a somewhat smaller investment of 
capital, rare ana arguments, I am still com- 
pelled to believe that Mr. Edison’s opposition to the employ- 
ment of high tension and alternating currents in electrical 
distribution is neither cofsistent with his past record, nor 
based on progressive ideas, In saying that his position is 
not consistent, I mean that it is not in harmony with his 
actual work in incandescent lighting, inasmuch as almost 
every important improvement made by him in this field has 
heretofore been in the direction of utilizing higher tension 
currents than had been employed by others. That his 
position is not based on progressive ideas is an obvious 
fact. It is a scientific and practical truism that the distri- 
bution of large amounts of any kind of energy to great dis- 
tances can be economically effected only at high pressures. 
When Edison had largely perfected the primary structure 
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THE SPIRAL COIL VOLTAMETER.! 
BY HARRIS J. RYAN. 


Durna the present year at the Physical Laboratory of 
Cornell University, the copper voltameter has been used 
somewhat extensively in laboratory practice by students, 
for calibrating Thomson graded gaivanometers, tangent 
galvanometers, and other electrical measuring instruments 
where a single determjnation suffices as a calibration. For 
practical instruction students are made to check their 
results on a Thomson gravity balance, and by means of the 
large galvanometer at the Magnetic Observatory. 

he plate form of copper voltameter has been thoroughly 
and admirably investigated by Mr. Thomas Gray, of the 
Physical ‘Laboratory of the University of Glasgow. We 
are indebted to Mr. A. W. Meikle’ and to Lieutenant 
Anderson for clear descriptions, based upon the results of 
Mr. Gray, for the use of this form of voltameter, whereby 
determinations may be made so accordant that one can 
scarcely think of more to be desired. 

With all this, however, it has been our experience that 
students are slow to obtain accordant results when making 
their first attempts to follow Mr. Gray’s methods, It 
seemed desirable to make use of a form of voltameter that 
required the least consistent time and care to construct and 
prepare for operation. Again, there should be a wide 
allowable range of current density, through which deposits 
would be as firm and adherent as possible. It was with a 
view of realizing this that we finally adopted and made 
use of the spiral coil form herein described. 


Fig. 1, 


A wire coil as a cathode seemed to present many advan- 
tages. Wire of high conductivity, good for this purpose, 
is generally available in any desired size. A wire can be 
cleaned properly with great ease and readiness by fasten- 
ing one end in a vice, holding the free part in one hand 
and sand-papering it with the other. By beginning at the 
vice to clean it is not necessary to touch the cleaned wire 
with the hands throughout the complete operation of 
polishing and cone into a spiral on a cylinder of the proper 
diameter, about which has been rolled clean paper. In 
this manner gain and loss coils are constructed. 

Figures 1 and 2 show the final form of voltameter 
adopted. The coils are hung vertical. The cathode is 
made of a smaller diameter and is arranged inside and con- 
centric with the anode. The diameter of the anode is 
made about 3 cm, to 4 cm. larger than that of the cath- 
ode. The loss coils prepared as above are ready for use, 
since for well-known reasons their changes of weight are 
never accordant. The surface of the gain coil must not be 
touched by the hand. It is easy to handle it by the 
extending terminal, by means of which it is suspended in 
the voltameter. After polishing it is washed by plunging 
into a jar of water containing a little H, SO.. 

It is then rolled on filter or blotting paper to remove all 
but a mere film of the water. The coil is then dipped in 
95 per cent. of alcohol, removed and the excess of alcohol 
5er & paper read before the American Institute of Electrical Engineers, New 
York, May 22, 1889. 

2. Phil. Mag. 1886 and 1888. 


8. Lond. Elec. and Elec. Review. 
4. N. Y. Elect’n, October, 1888. 
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allowed to onip into the jar of the same, By rolling the 
coil on clean filter or blotting paper again, nothing but a 
mere film of alcohol remains, and that is thoroughly evapo- 
rated in a few moments, leaving the coil entirely dry. 

Coils that have been laid away and become corroded can 
be readily cleaned, as is well known and directed, by 
pldnging them into a mixture of strong HNO, and HCI, 
100 parts of the former to one of the latter, removing them 
quickly to a distance, such that the vapors of the acid 
shall not reach the coil during the rest of the preparation. 
This consists in washing first thoroughly in water, and 
then proceeding as at first described by plunging in the 
acidulated water, alcohol, etc. After weighing the coils 
are ready for the voltameter. 

It has been customary with us to use a coil made of 
two and one-half meters of No. 16 wire, having the surface 
area of 100 square centimeters, 

For great strengths of current a number of these are 
arranged in parallel. 

For every four amperes one wire is necessary. At the 
end of the 1 the gain coils are immediately removed, 
and plunged first into clean water and then into the acidu- 
lated, from which they are dried by means of alcohol in 
the manner above described. When dried they are at 
once ready to weigh. 

The copper sulphate, water and acid, need not necessa- 
rily be chemically pure. The density of the voltameter 
solution should be not less than 1.10 and not more than 
1.18. 


E 
Fig. 2 
e 


The question now comes to us as to what degree of 
accuracy and precision of results we may T 
from the above form of voltameter. 

The successful use of the copper voltameter has come 
from an appreciation and an understanding of the fact that 
when copper is immersed in an acidulated solution it passes 
slowly into solution in an irregular way. Mr. Gray has 
done much work in this particular, and has shown that the 
going into solution of copper on the cathode is curiously 
assisted by the current. From the extensive work done 
with the plate form of voltameter at Glasgow, results have 
been gained with regard to the amount of copper that goes 
into solution for a certain current density and a certain 
temperature, that it is a comparatively easy thing to make 
determinations with assured absolute accuracy to within 3 
10th or even a 20th of one per cent. This is remarkable, 
though nevertheless true. 

A Thomson deca-ampere balance was calibrated by 
means of the copper voltameter under Mr. Gray’s directions 
at Glasgow. 

When the same was received and set up at Ithaca in the 
physical laboratory of the University, it was compa 
with the large standard tangent galvanometer at the Mag- 
netic Observatory, and found to agree with the same to 
within one-tenth per cent. 

Surely this same or even a greater degree of absolute 
accuracy could be obtained with less trouble and experience 
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by one making use of the spiral coil cathodes. Mr. Gray 
has shown that if copper went into solution, unaided by 
the current, that we could in almost all cases neglect this 
gorrection. He has shown us how much it is when a plate 
is used as a cathode. There are strong reasons, however, 
for believing that when a wire, which presents a regularly 
curved surface, is used as a cathode, that the copper from 
it pon into solution in a more regular way, and that prob- 
ably in all cases to a considerably less degree. Again, by 
the use of the spiral coil in a voltameter we find an advan- 
tage in the fact that the plane of each turn of wire is dis- 
posed horizontally, so that by convection the solution is 
not allowed to become weak near the cathode, nor dense 
near the anode. 

This fact was first pointed out by Mr. Shaw, who speaks 
of the very accordant manner in which platinum wires 
disposed horizontally are found to act as cathodes in cop- 
per electrolysis. 

In a valuable paper by Mr. Shaw’ on“ The Verification 
of Faraday’s Law of Electrolysis with Reference to Silver 
and Copper,” the very great range of current densities for 


_Contimeters:per Ampére. 
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the deposition of copper on platinum wires of 8 cm. to 
800 cm. per ampere has been brought to bear on the ratio 
of silver and copper deposits when the currents are the 
same, From data taken from this paper, the writer has 
plotted curves that show the relation of current density to 
copper deposit throughout Mr. Shaw’s work at the Cav- 
endish Laboratory and Emmanuel College. 

The work extended over a year, and was done with 
much care. These curves are shown in figure 3, The 
ordinates represent the amount of silver deposited by the 
same current that deposits unit weight of copper in a given 
time, corresponding to current densities, as represented in 
square centimeters per ampere on the abscissæ axis. As 
is seen, with the exception of two, the curves are in 
remarkable accordance, differing by not more than 1.34 per 
cent. With regard to the two curves that fall above and 
below the rest, we would say that their position can easily 
be attributed to accidental causes; the error in the indi- 
cations of the silver voltameter of a one-fifth of one per 
cent. either way would account for their position. Again, 
Mr. Shaw used no acid in the voltameter solution, a fact 
that will account for irregularities. Of these lines the 
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heavy one was drawn as a fair average of them all. A 
glance at this line will derive some interesting results :— 

We see that with a current density of 50 square centi- 
meters per ampere the ratio of silver to copper deposited 
is 3.401. In the early part of Mr. Shaw’s work, in a long 
series of observations, this same identical ratio as a 
mean for a mean current density the.same as above was 
found. é 

Mr. Gray when at work on the same ratio determined 
the same identical value. 

Finally, the writer has found that if we take the values 
for the chemical equivalents for silver and copper as quoted 
by Wurtz and those given by Meyer that the calculated 
values for this ratio are 3.401 and 3.399 to 3.401. | 

Therefore, since we know with great assurance the 
value of the electro-chemical equivalent of silver, we have 
an equal assurance that with a current density of one am- 
pere for every 50 square centimeters exposed the amount 
of copper deposited will be .0003287 grammes per coulomb. 

Again, we see that in a range of current density from 
50 centimeters to 300 centimeters per ampere this line 
indicates a change in the amount of copper deposited from 
.0003287 to .0003270. It is to be remembered that these 
results were obtained by the use of a solution almost 
saturated and without acid. Returning to Mr. Gray’s 
work we find that for the same range of current density 
the amount of copper deposit changes from .0003287 to 
.0003272 for a temperature at which Mr. Shaw probably 
worked. | 

It is well known that the copper goes into solution under 
the action of the current from the cathode at a much 
greater rate without acid than with, and especially at a 
greater rate when the solution is dense than when working 
under the proper conditions for measuring current. A 
comparison of Mr. Gray’s and Mr. Shaw’s results brought 
us to the belief that less copper should be dissolved from 
cathodes of the spiral coil form than those of the plate 
form. 

To determine this, four cells were arranged by Mr. 
Gunning, a student in the sciences at Cornell. Two of 
these had cathodes and anodes of the plate form and the 
other two those of the “spiral coil” form. The large 
plate and coil and the small plate and coil had areas of 100 
centimeters and 10 centimeters respectively. About half 
an ampere was Sey through them for a time, amounting 
-half hours. 

Every half hour they were taken out, dried and weighed, 
the solutions all intermixed, and the deposits continue 
for another half hour, ete. 

The solution had a density of 1.1, and an addition of 
one-fourth per cent. acid. An examination of the inter- 
mediate results gives the same result that one gets by 
looking at the total gain of the coils and plates taken sepa- 


rately. Mr. Gunning’s results were as follows: 
Temperature, 20 degrees. 
Coils. s ———Plates..————— 
Small. Large. Small. Large. 
10 cm. 100 cm. 10 cm. 100 cm. 
1.8220 1.8182. 1.8196 1.8186 


The result show that in going from a density of 20 
centimeters to 200 centimeters per ampere, the amount of 
copper per coulomb changed from .0003289 to .0003283 for 
the coils, and for the plates, .0003285 to .0003275. 

The result with the plates does not differ materially 
from that found by Mr. Gray for a similar range. 

Mr. Gunning also made a number of comparisons of the 
spiral coil voltameter at different current densities, and at 
a mean temperature of 23 degrees centigrade, with the 
standard tangent galvanometer at the Magnetic Observa- 
tory. They were made with great care in every particular 
but one, and that was in the matter of time. This was 
taken from his own watch, that had not been compared 
with our standard chronometer. Again, to make and 
break the circuit, a large switch capable of carrying 250 
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amperes was operated, which added incidental errors, 
since the duration of each deposit was only 1,800 seconds ; 
the results are interesting, because of their accordance and 
the manner in which they were obtained, and are given in 
the following table :— 


Coil No. 1. | Coil No. 2. 


—— —f—ö̃ § ns —— — 


; 3977 1 
. 7699 7704 1.177 
1.1660 1.1055 1.178 
1.4864 1.4872 1.178 
1.7686 1.7676 1.179 
i 2.0755 2.0758 1.179 
66 66 ; sé 66 2.3639 2.3639 1 180 
t „ 2. 6886 2.6326 1.176 
a e 2.8982 2.8910 1.176 
N ee i n: 8.0750 8.0808 1.178 
+ ee ak, oe 8.3487 8.3453 1.176 

„ 8&9.) 110 * 


8.7815 


* Deposit rough copper lost from both coils. 


Fortenbaugh and West, also students in the laboratory, 
making use of a watch belonging to the former, known to 
the writer to have been keeping correct time, and other- 
wise precisely the same apparatus that Mr. Gunning used, 
obtained the following result :— 


Duration e er er ee ee 40 m. 
Current. o cn. ie ws cna suena wee tus eeee ee — :. 1.814 
Coil No. 1 gained... .... e 1.036) Area, 

i S E E en 1.085 90 2. ein. 


From this the number of grammes per ampere per hour 
is computed to be 1.182. And we know that for the above 
current density it should be 1.183. The galvanometer at 
the observatory is subject to a fluctuation in its indications 
by an amount that almost covers the above, due to varia- 
tions of horizontal intensity throughout the succession of 
day and night. 

: The writer and Mr. E. G. Merritt, Fellow in Physics, 
Cornell University, hope to make a thorough investigation 
of the “spiral coil voltameter ” in its use with silver and 
copper shortly. 

rom the ease with which those inexperienced in the use 
of the copper voltameter obtain consistent results, it was 
thought well to recommend its use in the meantime to 
others. 

DISCUSSION. 


Mr. Weston—For some years I had occasion to do a great deal 
of work with a copper voltameter, and I was finally compelled to 
give it up. I found it to be 55 unreliable; and no doubt 
part of t is due to the fact that the circulation of the electro- 
ye is not so perfect in some cases as in others. I should expect 
that the better operation of this voltameter, as compared with the 
plate voltameter, was largely due to the fact that the electrolyte 
circulated much more freely, and prevented the formation of sec- 
ondary compounds and the deposition of them with copper. It is, I 
know, the general impression that copper goes down in an 
extremely pure condition when precipitated by the electric cur- 
rent. That is not a fact at all. The presence of extremely minute 
traces of organic matter in an ordinary electric bath will change 
the whole characteristics of the copper. One-tenth of one per 

cent. of the weight of the salt sulphate of copper of ordinary gela- 
tine added to the solution will render the deposit absolutely use- 
less for all practical purposes; so much so that it is almost as 
brittle as glass. If the density of the current is kept up where 
it was before the addition of the organic matter, great streaks of 
white material having a silvery lustre will manifest themselves 
on the electrodes. I do not think that anything has appeared in 

rint in regard to that matter, but it certainly is a very interesting 

act, and I think that the peculiar change in the physical proper- 
ties of the copper so deposited is due to the formation of 
a peculiar bo which was observed by the eminent 
French chemist, Wurtz, a few years ago, and which he called 
hydrite of copper. Therefore I have abandoned the copper volta- 
meter. It requires considerable care not only in the preparation 
of electrodes to properly secure the accuracy to which Professor 
Nichols has shown it is capable of being brought, and it also 
requires care in the selection of the salt. Silver has been so 
thoroughly tested as to show that with proper care it is capable 
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of 5 aroa n results. i 

r. Mailloux—I have had considerable experience with the 
deposition of copper, depositing it in very large quantities, and 
sometimes at very excessive rates, several times faster than is 
supposed to be possible, and sometimes at very slow rates. I 
have often noticed the discrepancy between the theoretical rate 
of deposit for a given amount of current and the actual results; 
in some cases, particularly where the rate of current was exces- 
sive, that discrepancy would be very great. Naturally this led to 
some inquiry as to the causes, and, I think, as the result of my 
observation and experience, that it is possible to get very accurate 
results with the copper voltameter. But in order to do so we 
should restrict ourselves to certain conditions or take them into 
consideration. In the first place, the copper used should be abso- 
lutely pure. Now, I have found repeatedly in depositing copper 
industrially, in electrotyping, for instance, or in electro-plating, 
that the character of the deposit, that is to say ite physical prop- 
erties as a metal, its ductility, etc., greatly depended on the char- 
acter of the metal used as the anode. I think it was John T. 
Sprague, of England, who first pointed out that in depositing 
solutions there is always a tendency to deposit hydrogen, and it 
has been my experience that in depositing copper it is only under 
certain conditions that you are entirely free from depositing 
a certain amount of hydrogen with the copper. You can only 
avoid that by having a solution which is sufficiently dense for the 
amount of current and of proper temperature and sufficient 
acidity. The circulation is probably one of the most important 
conditions that determine the accuracy of the voltameter, and 
that is perhaps the reason why the method to-day described gives 
better results than the others. Under these circumstances it is 
possible to deposit copper without depositing hydrogen. 

Mr. Weston—I have a word to say in regard to the addition of 
acid. Some years ago it was customary to use a neutral solution. 
It was thought more satisfactory, because under those conditions 
the two electrodes were more uniform. Of late years it has been 
customary to add a small amount of free acid, and that comes 
right in line with the remark I made a little while ago with 
regard to the probable formation of some other compounds of 
copper. In electro-plating you will invariably find that double 
salts are used—double sulphate of nickel and ammonia for nickel- 
plating, or double chloride; in silver it is double cyanide of silver 
and potassium. It was supposed to be due there to the fact that 
cyanide of silver is insoluble, but that is not entirely the reason 
for it. The truth is that the nearer you come to a double salt the 
freer you seem to be from these secondary compounds or bodies 
precipitated. I think that is a fixed fact. Sulphate of nickel and 
sulphate of iron and those metals that are highly electro-positive 
are very readily decomposed by the current, but if they are not 
combined with some other salts, after they reach a certain con- 
dition the solution will not give any more metal. It will give 
nothing but sub-salts. I have seen deposits from nickel baths, 
certainly one-eighth of an inch, which were nothing else but sub- 
salts, and that condition is not brought about immediately but 
gradully in the solutions. Now, with the more highly electro- 
negative metals, such as gold and silver, that does not seem to be so 
marked. In silver we cannot get any indication of it at all in the 
nitrate, but the metal there does not go down in a condition that 
suits the practical plater. The copper voltameter, of course, has 
a decided advantage when we come to measure heavy currents. 
In nickel salts, iron salts and zinc salts, when the solution is a 
solution of a normally pure salt, the metal will go down, but we 
all know that these normal salts can be converted into salts that 
give no acid reaction. By the addition of a certain amount of 
oxide they form basic salts. Oxide of nickel and oxide of zinc 
and oxide of iron, freshly precipitated, are all soluble in the 
normal salts. An addition, therefore, of a very minute trace of 
oxide to the solutions, so as to make them basic in their charac- 
ter, immediately renders the solution incapable of giving satis- 
factory results. That condition will be brought about, notwith- 
standing the fact that you start with a normal salt, particularly 
where the anode is larger than the cathode. In zinc salts, even 
where the anode and cathode have the same surface, it is usually 
brought about. Care should be taken in the copper voltameter of 
obtaining a considerable excess of free acid. 

Mr. E. T. Birdsall—I am sure every one who has patience to 
use the copper voltameter will heartily thank Mr. Ryan if he has 
made their labors easy. I also think it is possible that this form 
of the helix of copper wire, if it is as good as the figures appear 
to indicate, will be a valuable hint to those companies that use 
electrolytic meters. All electrolytic meters that I know of at 
present use plates and are somewhat in the form of the old copper 
voltameter, and although those meters are said to be accurate, 
yet if they are changed into the form of a helix of copper wire in 
place of the plates, we shall have perfection perfected: 

Professor Nichols—I would like to say that Mr. Ryan’s results 
have been corroborated throughout the year by student after 
student. We have no more trouble with the copper voltameter 


since the adoption of this method. Formerly, as I stated, we 
expected errors of 1, 2, 3 or 4 per cent., according to the capacity 
of the man, but now we get errors of 1.10, 2.10 and 8.10 per cent. 
If a student gets to 3.10 per cent. we tell him something is wrong. 
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COMPARISON OF THE PATENT LAW AND THE 


PROTECTIVE TARIFF.’ 


BY C. A. BROWN. 

AN ex-commissioner of patents, in opening. an argument 
in an important patent case before Judge Blodgett, pref- 
aced his speech by saying that he believed in the Ameri- 
can system of protection of home industries by means of 
both the protective tariff and the patent law, thus confus- 
ing rights, the foundations of which are entirely distinct. 
There is only contrast between the protection of the tariff 
and the protection of inventions by the patent law. If one 
10 to be versed in the patent law should have such 
confused notions, it is not to be wondered at that those 
having little knowledge of the patent law, and giving little 
thought to the matter, should be liable to make the same 
mistake. This impression prevails with those who are 
particularly interested in patent law, and occasions 
hesitancy on their part to favor action which might tend in 
any way to disturb the existing protective tariff. There is 
a feeling even that it is something like bad faith on the 
part of the man who has his property largely invested in 
patents, or who depends upon the patent law to sustain the 
business in which he is engaged, to assail the protective 
feature of the tariff in any respect. The fact is, the pro- 
tective tariff is no more similar to the patent law than it is 
to any other act of our national legislature. 

Patent legislation is based upon a constitutional provision 
which says Congress shall have the power to promote the 
progress of science and useful arts by securing for limited 
times to authors and inventors the exclusive right to their 
respective writings and discoveries.“ Under this provision 
of the constitution, Congress has passed a series of patent 
laws commencing with the act of 1790. 

With reference to the protective tariff not a word is said 
in the constitution, and it is only by severely straining its 
provisions that the protective feature of the tariff could be 
upheld in the courts. 

The theory of the patent law is that the inventor is 
entitled to the product of his own genius and labor. He 
could keep the secret of what he has discovered, but in 
order to encourage him to divulge his inventions and dis- 
coveries and in order to foster and stimulate in general the 
making of such inventions and discoveries, a contract is 
entered into by which the people collectively agree to give 
him for a limited time the exclusive right to manufacture, 
sell and use his invention. The condition is imposed that 
he make the public thoroughly acquainted with his inven- 
tion, and that after the time for which he is to have the 
exclusive use of it the public shall be given the advantage 
of its unrestricted use. The patent therefore, is nothing 
but the evidence of a contract between the public and the 
inventor. 

There is nothing in the nature of a contract about the 
protective tariff. The tariff itself is a tax. The revenues 
from it go to the government; the so-called“ protective“ 
part of the tariff is a tax, the revenues from which go not 
to the government, but to the favored class which is“ pro- 
tected.” The price paid for a patented article like the 
telephone or the electric light contains a profit to the 
inventor, but the fact that the patented article is sold at all 
is evidence that the inventor has accomplished something 
for the general good and advantage ; otherwise he could 
not induce the public to buy or use his discovery. The 
inventor has the entire right to place a price on his product 
which will be prohibitory, and prevent the use of the 
article, but if he succeeds in introducing whatever is in his 
control, it is evidence that people are willing to pay the 
price he asks, and that fact means, of course, that they are 
securing enough advantage out of the use of such patented 
article to make it profitable to utilize it. 

The point of similarity which impresses those who have 


1. From Western Electrician, Chicago, October 26, 1889. 
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not given the subject much thought, is that there is pro- 
tection to the inventor or manufacturer who has acquired 
inventions which are protected by patents, just as there is 
protection to the manufacturer or producer of articles on 
which there is a protective duty. To be sure there is pro- 
tection in both cases, so also there is protection to the citi- 
zen of one state while traveling through another state. 
There is protection to an American citizen abroad. There 
is protection in hundreds of ways which no one will for a 
moment consider in any way allied to a protective tariff. 
The constitution of the United States provides that no law 
shall be passed by any state impairing the obligation of 
contracts. This is a protection to business interests, but it 
is not in any respect similar to the protective tariff. 

It is not intended here to point out the advantages of our 
patent system nor to enter into a discussion of the expedi- 
ency of the protective tariff. It is merely proposed to show 
the contrast between the protective tariff and the patent 
system in a brief glance at some of the legal points of differ- 
ence between the two, and to indicate to the representatives 
of electric light and telephone interests that they should have 
no hesitancy in attacking the tariff on copper, for instance, 
or lead, or any other material which enters largely into 
their business, on the ground that people who live in glass 
houses should not throw stones. The patent law, the 
foundation of which is laid in the constitution and which 
has been built up by a series of enactments fortified by 
experience, should not be compared to a house of glass. 
Those who are interested in the maintenance of the patent 
law should not shrink from a thorough investigation of its 
merits and comparison of its principles and its effects with 
those of the protective tariff. 


ELECTRICAL CLOUD PHENOMENON.! 
BY W. K. BURTON. 


A sHoRT description of a curious cloud appearance 
observed by me this summer may be of interest to your 
readers. It was noticed in Kiushu, the southernmost of the 
three great islands of Japan, early in July, at a distance of 
10 or 12 miles from the sea. 

The season had been, and was, after the time of the 
observation, an exceptionally rainy one, severe floods being 
produced in almost all parts of the country, but it was not 
raining in the place where I made the observation at that 
particular time. Time shortly after midday, thermometer 
about 80 degrees F. 

The sky was clear overhead, but there was a great bank 
of heavy “thunderous ” looking clouds to the south. It is 
most difficult to judge even approximately of the distance 
of clouds, but these might be from one to two miles off; 
the lower edge was represented by a very nearly straight 
line, and there was an amount of blue sky visible under 
the clouds that would perhaps subtend from 10 degrees to 
15 degrees. 

My attention was attracted to a sort of “tail” of cloud 
stretching itself downwards from the straight under-side 
of the cloud bank. It gradually extended till it reached 
some two-thirds of the distance from the cloud to the 
It remained of about constant length for a little 
over 10 minutes, the lower end continually waving about 
in a most curious way, giving the impression almost that it 
was feeling for something. 

Quite suddenly the tilament of cloud straightened itself 
out, and extended itself towards the earth. The lower 
end became so very thin that, from the distance, it was 
impossible to see whether it actually made contact with 
the earth or not, but I have not the smallest doubt that it 
did, and that a silent discharge took place at the time. 
There was certainly no sound heard. Immediately after 
the contact the filament rapidly drew itself up to the cloud, 


1. From Nature, November 7, 1889. 
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NEW YORK AND VICINITY. 


The State Executioner not Called as an Expert in the Feeks Case.— 
New Electric Compantes.—Cheap Alaminium on the Market.— 
Dying Out of the Overhead Wire Excitement; Activity of the Sub- 
way Construction Company; Tearing up of Streets.—The New 
York Electrical Society; Interesting Moetings.—Another Mur- 
derer Sentenced to Death by Electrlelty.— New Cables Laid by the 
Western Union Telegraph Company.—Long Island Life-Saving 
Stations Connected by Telephone Lines. 


In the coroner’s inquest on the body of Lineman Feeks, Mr. 
Charles Cuttriss, electrician of the Commercial Cable Co., 
assisted as an expert on behalf of the coroner in the effort to 
ascertain the ownership of the wires which caused his death. It 
is a gratification to the electrical fraternity to know that in this 
particular case, the services of the State Executioner were not 
called into requisition on account of a vigorous protest on the part 
of the electricians who would have thus been compelled to 
associate with him. 

Notwithstanding the apparent sufficiency of electric com- 
panies to handle the business in New York, two more have 
recently made their appearance, the Easton Electric Co., which 
has taken offices at 45 Broadway, and the Richter Electric Con- 
struction Co., which has taken the remaining office on the ground 
floor of the Telephone Building, 18 Cortlandt street, facing 
directly on the street. 

In the offices of the Engineering News, there is exhibited a 
small bar of aluminium from a Pittsburgh establishment, which 
is now pone that long-sought for metal on the market at $2 
per pound in large quantities. The prospects are that it will be 
produced at a much lower price at an early date. 

The excitement created by the newspapers regarding the over- 
head wires in the streets of N ew York has died out, but there has 
been renewed activity on the part of the Subway Construction 
Co., which is tearing up the east side of the busiest part of Broad- 
way, below Fulton street. This obstruction to travel combined 
with an active fall trade led to one of the most serious blockades 
of Broadway on November 26, which has ever occurred. As 
under the future condition of affairs there is likely to be still 
more frequent obstructions of the streets, and the volume of 
traffic is continually growing, the prospect is not cheerful. 

There is a prospect also of having Broadway torn up again for 
the purpose of constructing a cable railway. The board of alder- 
men is already making preparations for a junketing tour in order 
to see how cable railways work in other cities, and also to deter- 
mine the best kind of a grip, for which mission they are sin) tie 
to be particularly well adapted. Electricity has now so firmly 
established its claims as a suitable power for street railways, that 
it seems imprudent for any company to make a permanent invest- 
ment of the sum necessary for a cable equipment, which is 
extremely likely to become obsolete in a few years. It is stated, 
however, that the cable companies of San Francisco are dividing 
about 70 per cent. annually, and, of course, the temptation to use 
a similar system in this city is very strong, 

At the 123d meeting of the New York Electrical Society at Colum- 
bia College on the 13th of November, Mr. Francis B. Crocker gave 
a talk on How to Test Electric Motors.” Mr. Crocker, who is 
one of the joint inventors of the well-known C. & C.“ motor 
handled the subject with entire satisfaction to an interested audi- 
ence. His remarks were accompanied with practical demonstra- 
tions with the Crocker and Wheeler, and the Sprague motors. 
There are to be a series of talks before the society during the 
winter, among them being, Progress of Electric Railroads, A 
Talk on Cables,” ‘‘The Electrical Torpedo,” ‘‘ New York’s Sole 
Defense,” Storage Batteries,“ The Incandescent Lamp,” The 
Telegraph,“ The Telephone.“ The Alternating Current,” ‘‘ The 
Galvanometer and its Uses,“ Electricity in War,“ Phantom 
Wires, How to Run an Electric Light Station,“ Trans- 
formers,” ‘‘ Power Transmission,” Laboratory Manipulations,” 
s The Social Side of the Electric Street Railway,” The Solution 
of Every-day Electrical Problems,” and The Progress of the 
Year.” 

It is expected that Chas. McElvaine, of Brooklyn, will be exe- 
cuted by electricity at the Sing Sing prison, where he has been 
removed. The record of the trial is to be sent to the Court of 
Appeals before the first day of December, so that it is possible 
that the appeal may be heard and decided before December 9th, 
during the week following which date the sentence is appointed 
to be carried out. 

The Western Union Telegraph Co. has followed the example of 
the Commercial Cable Co., and laid two new cables between 
Canso, N. S., and the southern beach of Long Island. This enables 
the company to avail itself of a more reliable route for its Euro- 

n cable connections, and the land lines heretofore used have 

requently failed in severe storms. This shows the advance made 
in cable telegraphy since the first Atlantic cable was laid, when 
every opportunity was availed of to shorten the cable routes and 
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utilize land lines. The reverse appears now to be in some cases 
the better policy. 

The 5 life saving stations on Long Island have 
recently been connected by a telephone line, and it is e 
that the efficiency of the society will be considerably increased 
thereby. 

New York, November 27, 1889. 


PHILADELPHIA. 


Electric Light Wires to go Underground.—The Germantown Electric 
Light Piant.—Other Electric Light Notes.—Suit for Damages 
Against an Electric Railway Company. 


CITY Councils Law Committee has again fixed a date for the 
removal of overhead wires, but this time it has arranged a grad- 
uated scale to guide the companies in obeying the law. This 
schedule is as follows: 

All electric light wires between Vine and South streets and the 
two rivers must be underground by December 1, 1890; between 
South street and Washington avenue, Vine street and Girard 
avenue, and Gray's ferry and Girard avenue, West Philadelphia, 
by December 1, 1891; and all other parts of the city except 
the rural sections, by December 1, 1892. To bury the tele 
graph and telephone wires the companies are given a year’s 
more time in each district than with the electric light wires, 
so that it will be December 1, 1893, before the wires in the 
outskirts of the city go underground. There are now in the 
city 10,324 telegraph, telephone and electric light poles, of which 
4.649 are owned by the city and 5,675 by various companies. 
Up to the present time 825 miles of wire have been placed 
underground, but over 5,000 still remain overhead. 

The matter of the Chilton Avenue Railway was again before 
the railroad committee of councils recently. The question of 
motive power had been raised, and the committee decided to hear 
from President Barr upon that point. Mr. Barr was present, and 
stated that it was the intention to use horses. The recent railroad 
act gave them the right to operate by cable or electricity, but 
they could not use the overhead wire electric system without the 
consent of councils. The ordinance was reported with a favorable 
recommendation. 

Wm. G. Warden, of the Atlantic Refining Co., with other 
capitalists, has purchased the Germantown electric light plant, 
and will erect a large building for lighting purposes at Armat and 
Cumberland streets. The new company intends to establish an 
extensive incandescent electric lighting system. 

Retail storekeepers along Frankford avenue, above Norris 
street, have formed a i to provide their own electric 
lights. They have 25 arc lights in operation. 

The new electric light plant at W 
tons of wire. 

Jerome Carty, of this city, will shortly appear in the United 
States Court as counsel for James Anderson, who sues the Elec- 
tric Street Railway Co., of Newport, R. I., for $15,000 damages, 
his brother William having died from injuries received in an 
accident on the road. 

PHILADELPHIA, November 19, 1889. 
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BOSTON. 


Output of Telephones.— Motion by the American Bell Telephene Co., 
in the Governmont Suit, to Restrict the Testimony to the Question 
of Fraud.—Sult of Stockholders of the Thomson- Houston Company 
to Determine the Ownership of Electric Welding Patents.—The 
Board of Aldermen and Electric Interests.—Dinner of the Bosten 
Electric Club.—A State Electric Light Association Orgaaized— 
Accidents at Lynn.—Progress of the Electric Plant of the West 
End Rallway.— Annual Meeting of the West End Railway Co. 


THE statement of the output of telephones by the American 
Bell company for the month ending October 20, is as follows: 


Uctober— 1889. 1888. Increase. 
Gross output C 5,152 4,140 1,012 
Returned es ccs cece cece 1,781 2,145 84 

Net output.. . 2 3,871 1,995 Inc. 1, 

Dec. 21 to Oct. 21— 

Gross output 48,894 45,800 2,504 
Returned... 12.05. csossseesesesose 19,898 18,986 912 
Net output............ccsceseeees 28,496 26,814 Inc. 1,68 

* Decrease. 


_ A motion was filed on the 6th of November, by the defendant 
in the case of the United States vs. American Bell Telephone Co., 
that the following order be passed by the Court. 

Ordered. That the testimony be taken by the respective rties under the 
pleas of the defendants shall be limited to the single issue taled by said pleas. 
namely, whether the said Bell obtained either of said patents by means of 
fraud set up in the bill; and that no testimony shall be taken in reference to an] 
prior inventions set up in the bill, unless upon the further order of the Court 


On the 15th of November a hearing upon this motion was hed 


before Judge Colt. The Court refused the order. The Court bas 
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named three months as the period within which the testimony 
for the government shall be taken. 

On the first of November a suit in equity against the officers of 
the Thomson-Houston Electric Co. was begun in the State Supreme 
Court by several stockholders of the company, for the purpose 
of settling the question of the ownership of the patents in the elec- 
tric welding process. It is claimed by the plaintiffs that these 
patents are the property of the Thomson-Houston company, but 
the directors of the company took a different view when they 
formed a separate corporation to carry on the electric welding 
business. 

At a meeting of the board of aldermen on the 11th of Novem- 
ber, an order was offered to authorize the superintendent of 
lamps to advertise for proposals for furnishing electric lights in 
the several sections of the city for a period not exceeding five 
years. Referred to the committee on lamps. An order was also 
presented requesting the mayor to petition the legislature at its 
coming session for the passage of an act authorizing the mayor 
of the City of Boston to appoint three persons, who shall receive 
a salary of not less than $3,000 each per year, with power sufficient 
to superintend the construction, maintenance and operations of 
the work of all pie corporations that occupy a space under 
any street more than 18 inches beneath the surface ; also, that all 
proper and necessary expenses incurred in the discharge of their 
duties, and the salaries of the commission, shall be apportioned in 
an ‘equitable manner and borne by all corporations affected by 
this order. The order was assigned to the next meeting. 

On the 21st of October, the mayor had sent to the aldermen a 
communication to the board stating that the control of electric 
wires on the part of the city by means of ordinance js insufficient, 
the result being that the public is exposed to serious risks and 
dangers. As immediate action is necessary, the mayor suggests 
that the fire department be authorized to regulate and control all 
electric wires through the superintendent of the fire-alarm tele- 
graph. This department, the mayor says, only needs the power 
to give the people the protection they are entitled to. If the 
aldermen should pass an ordinance as suggested, the mayor 
thinks it would be well to place the fire department in charge of 
all electric wires above or below the street level, present or pros- 
pective. The communication was referred to the special com- 
mittee on electric wires. 

The dinner of the Boston Electric Club at the Boston Tavern, 
November 12, was attended by about 50 members. W. J. Denver 
presided, and among the guests were Mayor Hart, Fire Commis- 
sioners Fitch, Murphy and Tobin, and W. A. Hovey, of the Bell 
Telephone company. Municipal Regulations and Control of 
Electric Wires and Wiring.” were discussed by Mayor Hart, 
Colonel R. N. Ransom, John C. Wilson, Frank Ridlon and others. 
Messrs. Brophy and Chapman expressed themselves in favor of a 
board of control. Mr. Hovey opposed the board of control, but 
admitted the necessity of some regulation not legislative. 

Forty-five gentlemen, representing 40 electric lighting companies 
in all parts of this state, using all forms of apparatus and having 
a combined capital of $4,000,000 or $5,000,000, met at the Tremont 
House at noon November 7, and formed the Massachusetts Elec- 
tric Lighting Association. Hon. T. C. Bates, of Worcester, 
called the assemblage to order, and E. W. Burdett, the attorney 
for the Boston Electric Light Co., acted as secretary. Mr. F. A. 
Gilbert, the president of the Boston Electric Light Co., was 
elected president of the association, and an executive committee, 
consisting of the president, ex- officio: Hon. T. C. Bates, of Worces- 
ter; George W. Fifield, of Lowell; C. L. Edgar, of Boston, and C. 
A. Nichols, of Springfield, were chosen to have charge of the 
affairs of the organization. A set of by-laws were adopted in 
lieu of a constitution, and they provide that the object of the 
association shall be to foster and promote the common interest of 
its members, and that the membership shall be limited to com- 
panies engaged in the business of local electric lighting and the 
supply of electric power for commercial purposes. After the 
business meeting the assembled gentlemen sat down to an elegant 
dinner, as guests of the Boston Electric Light Co. 

Theodore Driver, an employé at the Thomson-Houston works 
at Lynn, while putting in wires in a department of the works, 
October 28, brought his head between two wires each carrying a 
current of 1,000 volts. He was instantly thrown to the floor, 
dropping some seven or eight feet. He was picked up in a semi- 
conscious condition, but revived and was taken to his home on 
Chase avenue. 

On the ilth of November, at Lynn, the trolley wire of the 
electric street car line broke at one of the joints and fell into the 
street. Before any warning could be given to passers-by, a horse 
and buggy driven by Dr. S. Simmons, crossed over the fallen 
wire. One of the horse’s feet touched the wire, and he dropped 
instantly. The doctor did not feel any shock, and, thinking his 
horse had fallen in a fit, got out to bleed him. After kicking a 
while the horse got up, and did not appear to be injured. 

The central power station of the West End electric railway 
will have 18 engines, each of 1, 000 h. p., of the Reynolds-Corliss 
pattern. The engines have been built specially for the work they 
are todo. The ordinary fly wheel of an engine of this pattern 
weighs 40 tons; those built for the West End Street Railway, 60 
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tons. This extra weight will carry the engine for two or three 
revolutions in case the normal load is suddenly doubled by a 
short circuit on the line. The tracks on Warren street have been 
relayed from Grove Hall to Moreland street. This line will prob- 
ably be started in about a month. The new track on the Pearl 
street line, Cambridge. is laid, and work is being pushed on the 
relocation of tracks in Main street. near lumbia street. 
Arrangements have been made also for connections with the 
tracks to be laid through Front street, which will cross the new 
Harvard bridge, leaving Main street at Lafayette square. On 
Monday night, the 11th of November, from 12 o'clock to 5 in the 
morning, 12 electric cars were run over the route between Grove 
Hall and the Tremont House, for trial trips. General man 
Monks, director Little, electrician Pearson, and other officials of 
the West End road, were in attendance. The trial was very satis- 
factory, and it is said that the cars made the round trip at the rate 
of nine miles an hour, part of the way being run exactly on horse 
car schedule time, while on other portions of the route—on Shaw- 
mut avenue, for instance—a speed of 18 miles an hour was 
developed. On the 14th the cars began running regularly at 10- 
minute intervals. Thirteen cars are now in use. It is now 
expected that electric cars between Harvard and Park squares, 
via Charles street, will begin running next Monday. A turnout 
has been put in on Charles street, near Boylston, where the 
South Boston cars are to be attached to the electric cars. Exten- 
sive preparations have been made in the shape of mammoth snow 
plows, to keep the snow from the tracks the coming winter. A 
40 h. p. plow was tried out of town recently ; loads of gravel were 
dumped upon the track and was swept aside as so much dust. 
This winter will be the trial of electric cars for Boston, and the 
results will determine what is to be done in the future. 

The annual meeting of the stockholders of the West End Rail- 
way Co. was held in the Meiouaon at noon on the 14th. The 
regular business of the meeting was the election of directors for 
the ensuing year. President Whitney presided, and when the 
clerks had read the call for the meeting. and the record of the 
last meeting, aspecial meeting of the stockholders for the authori- 
zation of the petition for an increase of the capital stock, held on 
July 25, of the current year, he made a few remarks concerning 
the work of the company during the past year, saying the 
Harvard, Bowdoin square line, and the other lines to Brighton 
and Brookline and Arlington were now operated from the 
stations at Allston. The beginning of service on the electric line 
to Grove Hall from the Tremont House was referred to, and the 
statement made that the directors had great confidence in the 
electric system, and consider it far ahead of any other method of 
propelling street cars l 

Boston, November 16, 1889. 


CHICAGO. 


Mr. S. A. Barton's Departure from Chicago; He Presides for the Last 
Time at the Chicago Electric Club; Farewell Addresses and Pres- 
entation.— Mr. B. E. Suony’s Paper on Mr. Edison’s ‘‘ North 
American Review” Article at the Electric Club.—Mr. F. G. 
Beach Elected President of the Electric Club, to Succeed Mr. 
Barton —The Pan-American Delegates in Chicago.—The Pullman 
Electric Railway.—Contracts Made with the Western Electric, 
Thomson-Houston and Brush Companies for Extenslons of the 
City Lighting Piaat.—The Trouble About the Site of the Power 
Station will Delay South Side Lighting; More Underground Con- 
dults.— A Comprehensive Electric Railway Scheme for the West 
Side.—Some Further Chicazo Opinion on Mr. Edison’s Deliver- 
ances as to the Danger of High Teasion.—The Proposed Abolition 
of the Duty on Copper Favored in Electrical Circles.—Personal 
Mention.—Chicago Traasportation Committee for the Next Con- 
vention of the National Electric Light Association. —-The Mather 
Company to Furnish a 3,600 Light Plant for the Old Board of 
Trade Building, now Remodeled. 


AT the last meeting of the Chicago Electric Club, in October, 
the president, S. A. Barton, resigned his office. Mr. Barton, as 
stated in the Chicago letter of last month, will make his home in 
Boston hereafter, leaving the active management of the Chicago 
office of the Thomson-Houston company in the hands of B. E. 
Sunny. The members of the club had received notices that Mr. 
Barton would preside for the last time, and many were present at 
the meeting. Mr. Barton said his reason for leaving Chicago was 
a desire to return to the home of his boyhood. Addresses expres- 
sive of regret at his departure were made by F. W. Parker, W. 
A. Kreidler, E. A. Sperry, C. H. Wilmerding, W. A. Pearson, F. 
E. Degenhardt, George Cutter, A. K. Stiles, J. H. Shay, and D. P. 
Perry. Alex. Kempt read the following resolutions, which were 
adopted: 


Wrereas, The Chicago Electric Club has with unfeigned regret received 
the resignation, as president, of Silas A. Barton, who for two terms has so ably 
and with so much advantage to the club, filled the highest position within its 

ift, and, 
ý Wuereas, During his residence with us, Mr. Barton has by his great ability, 


by unflagging faith and untiring industry, broadened the field of electrical enter- 
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confidence in the great possibilities of the science, an 

WaHereas, This club owes to Mr. Barton, as its president, a strong and solidi- 
fled membership, and enlarged field of influence and usefulness, and a financial- 
condition that assures its Rorpotulty ; 

Resolved, That the Chicago Electric Club, the representative electrical 
association of the west, bears witness to the lasting impress that the work of Mr. 
Barton has made upon the electrical industry, and inscribes upon this page its 
high Appreciation of his zeal, devotion and steadfastness, and that his departure 
we consider a lasting loss to our club, and bes for him many 
usefulness, and a full recompense for his faithful service in the New 
home to which he returns. 


These resolutions had been engraved on a large silver plate 
which was presented to Mr. Barton on behalf of the club. Sub- 
sequently the retiring president invited the members to a lunch, 
which was served in the club rooms. Mr. Barton has made an 
enthusiastic executive officer, and the club has prospered marvel- 
ously under his management. 

The meeting of November 18, was one of the most interesting 
in the nator. of the Chicago Electric Club. B. E. Sunny read a 
paper on The Use of High Tension Currents in Electric Light- 
ing.” It was in the nature of an answer to Mr. Edison’s article in 
the last North American Review on The Dangers of Electric 
Lighting.” Mr. Sunny thought that Mr. Edison’s assertion that 
circuits carrying high potentials could not be made safe, was 
incorrect, and that his statements were made with a view to 
increasing the sales of Edison apparatus. The present hue and 
cry against high tension wires in New York was due, Mr. Sunny 
asserted, to the deplorable construction work in the metropolis. 
The conclusions of Mr. Sunny were that Mr. Edison’s paper was 
unjust and unfair for the following reasons: 


First. It 5 the system that Mr. Edison's company 
uses safe, and the systems used by his competitors as unsafe. 


Second. It characterizes the companies using the high tension 
currents as the promoters of electric lighting enterprises which 
spring into existence with the growth and stability of mushrooms.” 


Third. It scrupulously avoids any mention of the innumerable 
safeguards thrown around the so-called dangerous currents to 
prevent their being dangerous, such as the use of transformers, 
to change the current from a high to a low pressure at the point 
where it enters the building ; the appliances used at the central 
station to detect the presence of defects in the wires outside, and 
the many other devices that central station men are familiar with. 


Fourth. It asserts that high pressure wires cannot and ought 
not be allowed to work underground. There is strong evidence 
that they can be worked underground successfully and safely. 
In this connection it may be remarked that it is probably the first 
time that Mr. Edison has ever said that such a comparatively 
simple thing as . high pressure wires underground was 
impossible. The utter hopelessness with which he regards the 
question is in strange contrast with his well-known habit of 
including about everything imaginable among the possibilities. 

The members of the club discussed the paper at considerable 
length, and adopted the following resolutions :— 

Resolved, That it is the sense of the Chicago Electric Club, that the 
objections to, and the general condemnation of the high pressure soon of 
ig ting set forth by Mr. Edison in an article in the November number of the 

orth American Review, are not sustained, and that the growth and popularity 
of the service furnished by this class of currents are in themselves a con- 
tradiction of Mr. Edison's conclusions, and further be it 

Resolved, That with proper construction and exercise of reasonable 
intelligence, the high pressure currents are absolutely safe. 

At the same meeting Mr. Sunny announced that the board of 
managers had elected F. G. Beach of the Central Union Telephone 
Co., to the presidency, to fill the vacancy caused by the resigna- 
tion of S. A. Barton. The managers also made the following 
appointments :—First vice-president, F. B. Badt; second vice- 

resident, Alexander OE third vice-president, D. P. Perry ; 
ourth vice-president, W. H. McKinlock. 

When the Pan-American delegates visited Chicago they were 
given an excellent 5 of admiring the beauties of elec- 
tric lighting. At a banquet given in their honor, incandescent 
lamps were utilized on an extensive scale for purposes of dec- 
oration. Floral pieces representing a steamship, a train of cars 
and a map of the western hemisphere were brilliantly lighted up 
by tiny lamps. The ship was particularly effective as an orna- 
ment. In each of the port holes a little lamp was gleaming. 
The delegates were given a chance to test the efficiency of the 
fire alarm service. While driving about the city a representative 
from South America was permitted hy the mayor to sound a 
false alarm. The engines and hose cart appeared on the scene 
almost immediately, greatly to the edification of the visitors. 

A number of references have been made in the Chicago letter 
to the proposed Pullman electric railway. Charles L. Pullman 
said recently that two miles of track had been built so that the 
several electric systems might be tested. We want this road to 
illustrate he said all the conditions which are encountered in 
the practical operation of street cars. It is our intention to give 
the several companies an opportunity to exhibit the merits of 
their respective systems. The road will therefore be more or less 


ears of 
ngland 


experimental until.we make a final choice of a system. We pro- 
pose also to give the companies for whom we are constructing 
cars a chance to experiment with their motor cars on our road.” 
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Contracts for the extension of the 0 City Electric Light 
Plant have been awarded. Five hundred lights will be added. 
The Western Electric Co. will furnish machines for 200 lights, 
the Thomson-Houston company for 200 lights, and the Brush 
company for 100 lights. The power houses and the conduits 
have been practically completed. As a result of the injunction 
restraining the city from erecting a power house on the lake 
front the South Side will not have additional electric lights this 
year. Conduits were built for wires leading from the point on 
the lake front where it was intended to build the station. The 
cost of this construction was about $30,000. The conduit cannot 
be utilized this year as there is no money in the hands of the city 
electricians for the purchase of a lot near the lake front. The 
operation of the high tension wires in the city conduits will be 
watched with interest. Professor Barrett thinks there will not 
be the slightest difficulty. He expects to be able to demonstrate 
that Edison’s fears about the dangers of high tension circuits 
when buried are groundless. 

Another electric railway company has been formed in Chicago. 
It has a capital stock of 31,000,000 and the projectors say they 
mean business. The corporation is known as the Chicago Elec- 
tric Railway Co. The company, according to one of the incor- 
porators, has planned an extensive system of electric railways for 
the West Side, which at the present time is sadly in need of rapid 
transit. The company has not yet decided upon any system. It 
is true that they cannot secure an ordinance permitting them to 
use overhead wires in the city limits. That fact may bother the 
new company. 

The recent deliverances of Mr. Edison on the high tension 
n have been read with interest everywhere. Persons in 

hicago, however, may be found who would scarcely concede 
everything that Mr. Edison has uttered. In fact they would 
assert that high tension direct and alternating currents have been 
distributed in Chicago successfully, and that the record of 
fatalities is marvelously small. Three or four deaths, at the most, 
can be attributed to the cause in the history of electric lighting in 
Chicago. Of these, one death was the result of the carelessness of 
a workman in an electric light testing room. Another death was 
caused by the falling of a lamp trimmer from a ladder. Whether 
a shock caused him to lose his balance or not is a disputed point. 
During the last two years no one in Chicago has been even 
seriously injured by a shock from any station circuit carrying 
either direct or alternating currents. It is, therefore, hardly fair 
for Mr. Edison to speak of the terrible results which will ensue 
even if circuits are put underground. 

C. A. Brown, chairman of the committee of the National Elec- 
tric Light Association, appointed to petition Congress to remove 
the tariff on copper, says :—" So far as I have made inquiries I 
have not yet found anyone who, on the merits of the question, 
favored the retention of the tariff on the different forms of 


copper.” 

the Thomson-Houston company, of Chicago, has installed a 
okn arc dynamo and a 500-light incandescent machine in 
Jacob's Clark Street Theatre. Power is provided by a 100 h. p. 
New York safety engine. 

E. J. King, of the Jacksonville (Ill.), Gas Light and Coke Co., 
who was well known in electric light circles died recently. 

John Crerar a prominent Chicago merchant died recently. 
He was a director of the Chicago Telephone Co. 

F. W. Cushing has taken an interest in the Central Electric 
Co. He will be consulting engineer, and will have charge of the 
department of construction. 

The following transportation committee for Chicago has been 
appointed by President Weeks, of the National Electric Light 
Association : C. H. Wilmerding, F. E. Degenhardt, and W. A. 
Kreidler. 

The building which was once occupied by the Chicago Board 
of Trade has been remodeled, and now towers aloft with ite 13 
stories. The Mather company has been awarded a contract for 
installing in the building an electric light plant with a capacity 
of 3,600 incandescent lamps. 

Carcaao, November 18, 1839, 


ST. LOUIS. 


The Syndicate Purchase of the United Electric Light and Pewer 
Company.—The New Telephone Bullding.— The St. Louis Heisler 
Company.— A Competent Superintendent of City Lighting.— 
Electric Railway Notes.—Electric Lighting Notes. 


ON October 28th, the final payment of 50 per cent. of the 
urchase price for the entire capital stock of the United Electric 
ight and Power Co., of St. Louis, was made by President 

McMillan, of the Laclede Gas Light Co., on behalf of the Hollins 
& Co. syndicate of New York. On the following day W. L. B. G. 
Allen was elected president, J. D. Thompson secretary and 
treasurer, and the general office was moved to the Laclede Gas 
company’s building on Washington avenue. Mr. E. J. Bagnall. 
superintendent of the Brush station, was appointed general 
superintendent. 
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‘exhibition. The power for all these machines was obtained from 
a number of engines from the Westinghouse Machine Co. Among 
them was their new rotary engine, which latter created great 
interest on account of its novelty. This engine is the result of the 
untiring efforts of Mr. Westinghouse, who has worked for its 
success during the last five years. 

The Allegheny County Light Co. has made the announcement 
that the board of directors will meet, sometime in January, to 
increase the capital stock of the company. 

Allegheny common councils have at last been able to decide 
upon the purchase of a site for the power house of the electric 
light plant which is being furnished to the city by the Westing- 
house Electric Co. Š 

Work on the building of the Westinghouse Electric Co., which 
was destroyed by fire some time ago, is now rap progressing, 
and it is expected to have it completed within 60 days. 

The St. Clair electric railway, which is situated on the south 
side of this city, but has been idle for several months, is about to 
resume operations. The road has recently undergone extensive 
improvements, about $60,000 having already been spent, and 
$15,000 more will be put in. The road is now furnished with 
Daft’s improved system of overhead conductors. 

A net-work of electric roads to connect with the new Pittsburgh 
incline is to be built on Mt. Oliver, and the fare from that part of 
the south side is to be greatly reduced. 

The roads are to be constructed by Philadelphia capitalists 
‘interested in the Knoxville Land Improvement Co., who are now 
building the new incline extending from South Eleventh street to 
Allentown. Manager Grimes, of the Knoxville Land Co., who is 
the agent of the Philadelphia syndicate, is now in correspondence 
with several electrical companies with a view of selecting the 
most desirable system. 

The Electric Railway Construction Co., of this city, is a corpora- 
tion owning the patents of the McElroy-Nicholson electric street 
car motor system. Mr. McElroy, the inventor, was formerly 
connected with the Western Union Telegraph Co., and he was 
also the manager of the associated press bureau in this city. 

For some time the company has been laying a track on Carson 
street, and made preparations for a test of the system. Over 
$40,000, it is said, has already been spent in developing the 
invention. It is expected that the final trial trip will be made 
some time during December, and the promoters are expecting 
very satisfactory results. 


PITTSBURGH, November 16, 1889. 


LITERATURE. 


Traité Théorique et Pratique d’Electrochimie. 1er Fascicule. By 
DoNATO TOMASSI, Sc. D. Paris: E. Bernard & Cie. 


Ir was at the very beginning of the present century, that the 
epoch making discoveries of Galvani and Volta were made. It 
was thought at first, that in these discoveries the domains of 
chemistry had been enriched by the annexation of a new prov- 
ince of research. The explorations made of this ‘‘ El Dorado” of 
physical science, by scientific observers and investigators, soon 
revealed the fact, however, that the new territory was too broad, 
too extensive, and too rich to remain a ‘tributary province very 
long. It is precisely this territory that seems yet but an ‘‘ undis- 
covered country of boundless extent, even after having been a 
field of far reaching explorations and discoveries for a hundred 
years, that has come to be designated under the comprehensive 
title of electro-chemistry. For nearly 50 years the term electro- 
chemistry might have served quite appropriately to include all 
that we now designate under the broad term of “electrical 
science.” It is in this, the older portion of the realm of electrical 
science, that were unearthed the treasures of discovery and of 
knowledge which made or helped to make famous the names of 
Davy, Smee, Grove, Daniell, Spencer, Jacobi, Faraday, Becquerel, 
de la Rive, Schoenbeim, Weber, Grotthiiss, and hosts of others, 
including, later, names like Thomson, du Moncel, the late Gaston 
Planté, d’Arsonval, Gore, etc. This branch of our science has 
propounded many important problems to the investigator ; but on 
the other hand it has solved many problems in art, to the benefit 
and advancement of civilization. The arts of electroplating, 
electrotyping and‘electro-reproduction, only need to be mentioned 
by name to remind us of their wide usefulness and importance. 
The arts of electrolytic refining, electro-metallurgy and the appli- 
cations in tanning and bleaching, treatment of sewage, etc., 
though much younger, bid fair to rank with them in magnitude 
of results. The electrical storage of energy is the last, and in 
many respects possibly the greatest of its triumphs ; and the pos- 
sibilities which electro-chemistry suggests in this branch alone are 
sufficient to command the admiration and interest of all who are 
engaged in the development of our sciences, theoretically or 
practically. 

The book under notice represents one of the first attempts 
made thus far, to bring together from all quarters and sources the 
material, consisting of facts and principles, necessary for a logical 
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and comprehensive e ition of electro-chemistry, theoretical 
and practical. It is difficult to estimate, from the first part alone, 
what the extent and scope of the work will be. Moreover, the 
author has for some reason, omitted a preface, and has failed to 
give, even by way of introduction, any clew to the method which 
is to be followed in handling the subject. A table of contents is 
also absent, being Pa intended to supplement the last 
section or volume when that shall be published. The impression 
gathered from a perusal of the first volume of Dr. Tomassi's work 
is favorable in some regards, and leads the reader to anticipate a 
quite exhaustive work on electro-chemistry, if the author carry 
out the rest of the work in the same elaborate way. At the same 
time, we have somehow gathered the notion, that the term 
“treatise” is not quite so appropriate as would be “ encyclo- 
pedia,” or ‘‘compendium.” This portion of the work is, in brief, 
essentially a compilation from various sources, of the facts, data, 
and 5 related to electro- chemistry. —an exceedingly 
valuable one, it is true, but yet a compilation as distinguished 
from a treatise or hand-book of the subject. The author seems to 
have spared no pains to ransack the literature of the subject, to 
get his material, and he has not, usually, stopped short of the 
original sources, giving due credit to the investigator, and the 
date at which the knowledge was first made public. Possibly the 
best way to express it is that the work falls short of being a 
treatise, not so much owing to lack of quantity or quality of 
material, as to an apparent lack of order or method in connecting 
the different links of the subject so as to form a continuous chain 
of exposition. In many cases, the observations of others are, so 
to speak, merely transcribed without comment or analysis by the 
author, and this reduces their value to the student. 

The work begins with a paragraph on ‘the identity of stati- 
cal and voltaic currents,” in so far as electro-chemical effects are 
concerned, and quotes from Faraday in regard to the relative 
quantitative effects produced by each. It strikes us that a brief 
statement of the nature of electrolysis, either with or without 
historical references, would have formed a more appropriate 
1 The author then follows with a few pages on the 
Units of measurements, and then gives the definitions of the 
words most frequently used, omitting, however, several words 
or phrases, such as deposit,“ specific resistance,” ‘‘ polariza- 
tion,” that ought to be included in such a work. There isa 
passing reference to the conditions of maximum output of bas- 
teries and dynamos, and then follow some details on the volt- 
ameter. The silver deposition voltameter, so much used in 
Paaa investigations, is not even mentioned. Further on we 

nd the laws of electrolytic action stated, but scarcely in right 
order or in proper language. The laws of Faraday, Joule, 
Sprague, miga be accepted, but the laws“ of Volta and 
Ritchie, would, in our opinion, require some modification of 
statement to say the least, to be acceptable, in the present state of 
knowledge. The latter of these is certainly in apparent contra- 
diction with the law that follows next, that of Joule, which is 
universally accepted. The next 20 pages contain allusions to 
different conditions, and their influence, such as temperature, 
current density, etc., and of certain peculiar effects observed, 
under various conditions, such as secondary electrolysis, lari- 
zation, etc. The second section, of some 30 pages, deals with the 
phenomena of electrolytic transfer, and with certain actions 
studied by physicists, such as osmosis, endosmosis, etc. The third 
section treats of the chemical effects taking place in the presence 
of electricity. Section iv. refers to the preparation and the 
chemical and electro-chemical properties of the various elementary 
bodies. This covers some 120 pages, and is undoubtedly the 
most valuable part of the volume. It contains a number of very 
valuable tables, some of which are not usually to be found out- 
side of physical works, notably Mendeleyeff’s classification of 
the elements according to the periodic law, the scale of hardness, 
relation of specific weights to hardness, tensile strength, ductility 
and compressibility, etc., etc. Each element, beginning with 
hydrogen, is then considered separately, and its properties care- 
fully detailed and tabulated. The author gives many data that 
are of the highest value, and usually quite difficult of access. For 
hydrogen, as an instance, he gives not alone the atomic weight, 
chemical and electrolytic valency, but the density, point of lique- 
faction, index of refraction, thermic value, specific heat (at both 
constant volume and constant pressure), atomic heat when 
occluded in palladium, temperature of combustion in air, and in 
oxygen. He has also added a table giving the amount of hydro- 
gen occluded in various metals. The different states or condi- 
tions under which the element occurs in various reactions are also 
considered fully, and authoritatively, the references being indi- 
cated by name as well as by date. In the case of the metals, 
their electrolytic preparation or their electro-deposition is some- 
what fully considered. But the details and references are of 
greater value to the physicist than to the practitioner, however. 
This is particularly true in the case of aluminium. There are no 
less than 12 processes or methods given of electrolytically pre- 
paring this metal. Of these, we.are doubtful if more than one 

ave the least practical merit or value ; in fact, we doubt, as have 
many authorities, such as John T. Sp e, before us, whether 


any aluminium was ever in reality obtained by these methods. 
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The formation of this salt is expressed by the following 
equation: 


Pb, O. + 280. H, — S, Pb, OI + 20H, 
Minium. Sulphuric Red lead Water. 
acid. salt. 

These, then, are the salts which constitute the original 
active material of storage cells when that material is 
formed by the admixture of sulphuric acid with litharge or 
minium respectively, and it is highly probable that one or 
the other of these salts takes part in the electrolytic pro- 
cesses of the storage battery. It is fortunate that these 
hitherto unknown salts (and not the ordinary known sul- 
phate) are formed in the cell reactions ; for, in the alterna- 
tive case, lead storage batteries would be practically 
valueless. 

If the buff lead salt be the active material of the battery 
plates, then the following equations express the electrolytic 
reactions taking place in the cell :— 

I. In charging— 

(a) Positive Plates. 
S. Pb. OI. + 30H, + O, = 5 PbO, + 3 80. H,. 


Buff lead Water. Lead Sulphuric 
salt. peroxide.* acid. 
(b) Negative Plates. l 
S,Pb,0,,+5H, 65 Pb 880. H, ＋ , OH,. 


II. In discharging— 


(a) Positive Plates. 
5 PbO, + 880,H, +5 H, - 8, Pb, Oi 748 0H, 
(b) Negative Plates. 
5 Pb + 8S0,H, + O, - 8, Pb. Oi. +80H,. 
If the red lead salt be the active material, then the 
following equations express thesame electrolytic reactions:— 
I. In charging— 
(a) Positive Plates. 
8. Pb, Oi o +O, +2 0H, —8 PbO, + 280. H, 
Red lead Lead Sulphuric 
salt. peroxide. acid. 
(b) Negative Plates. 
8,Pb,0,, + 4 H,O - 8 Pb ＋ 2 80, H, +20H,. 
II. In discharging— 


(a) Positive Plates. 
8 PbO, + 280. H, +2 H, —S,Pb,0,, +408; . 
(b) Negative Plates. 
8 Pb + 280,H, +20, —S,Pb,0O,, + 2 OH,. 


An inspection of these equations discloses, in the case of 
the red Jead salt, a fact which has already been roughly 
observed in practice, viz., that only half as much active 
material is electrolytically decomposed on the negative as 
on the positive plates ; whence it follows that the weight 
of active material on the negative plates need not exceed 
one-half of that upon the positive plates; for, in the 
decomposition of the electrolyte, equivalent quantities of 
oxygen and hydrogen are evolved—that is to say, two 
atoms of hydrogen for each atom of oxygen. But in the 


decomposition of the red lead salt four times as many atoms 


of hydrogen are required to reduce the salt to metallic lead 
as atoms of oxygen which are necessary to transform the 
lead of the salt into peroxide. When, however, the active 
material of the positive plate has once been converted into 
peroxide of lead, it seems probable that the red salt only is 
formed ; at all events, until the discharge at high potential 
is nearly completed, when there are indications of the pro- 
duction of the buff-colored salt. But this is a point 
equ ne further investigation. 

have to thank Dr. F. R. Japp, F. R. S., for his assistance 
in the analytical work of this investigation. 


.... THE advance in dynamo design consists chiefly in the 
elimination of flimsiness.—Industries. 


* Mr. Fitzgerald considers that this peroxide is hydrated. 
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NEWS AND NOTES. 


THE PARIS ELECTRICAL CONGRESS. 
(Concluded from page 454.) 


The first business in the industrial section of the congress on 
Tuesday was the discussion of M. Crova’s paper, read the previous 
day. It was opened by the author himself, who gave some 
further particulars of his photometer, especially as regards its 
constructive details. Any ordinary photometer may be used, the 
only addition required being a slide in front of the eye piece. 
This slide contains two apertures—one fitted with a red glass 
(oxide of copper glass), and the other with a double glass screen, 
the liquid (chloride of nickel and perchloride of iron) being 
contained between the two glasses, and about 5 mm. in thickness. 
An observation is first made through the liquid screen, and then 
through the red glass screen, the ratio of the two giving the 

rcentage of red light as compared with the carcel. As 
ight of the carcel is rather of a reddish tint, M. Crova su 
that 0.9 instead of 1 might be adopted for the determination of 
the normal voltage” of glow lamps, if a specially white light 
is desired. 

M. de l’Epinay thought that the tint of a lamp could be 
e by an algebraical formula. Let J represent the total 
light intensity, R the intensity of the red and G that of the green 
light, then the tint of any source of light can be defined by the 
formula J = Ra + Gb, when a and b are two constants, which 
must be determined once for all by spectroscopic photometry. 

The President, M. Potier, suggested that the meeting should 
define the standard candle.” At present each manufacturer of 
glow lamps had his own standard, and the different standards 
appeared to vary by about 20 per cent. M. Crova thereupon 
suggested that 0.108 of the carcel should be taken as the correct 
measure of the standard candle; but no definite conclusion was 
arrived at by the meeting. 

The next paper read was by Professor Silvanus Thompeon, on 
Continuous Current Transformers.” i 

After referring to the first apparatus of this kind, which was 
made by M. Gramme in 1874, the author remarked that the idea 
hdd been neglected till a recent date; electricians devoting their 
attention almost exclusively to the alternate current transformer, 
pron aire the theory of which was now perfectly well under- 
stood. According to this theory, the ohmic resistance of the 
secondary circuit was, when the apparatus was at work, 
augmented by a fictitious value which was proportional to the 
resistance of the primary circuit; and the author's present paper 
was an investigation to determine whether a similar relation 
exists in rotary or constant current transformers. Let Eo, E,, 1 
and E, respectively represent the electromotive forces avai 
in the primary supply circuit, induced in the primary armature 
circuit, induced in the secondary armature cinenit, and given to 
the secondary or lighting circuit. Further, let N denote the total 
magnetic flux through the armeture, which, in a well constructed 
transformer, is the same for both circyits; R, and R, the resist- 
ance of primary and secondary circuits; i; and i, the primary 
and secondary current; and C, and C, the number of active 
wires in the two circuits. Then the following equations obtain:— 


Eo =E, + R. 1, 
Ei =v Ci N 10—* 
E, - v C, N 10—° 
. 


v being the speed in revolutions per second. On the supposition 
that the losses arising from mechanical friction, windage, hyster- 
esis, and eddy currents are negligible, there must be equality 
between the energy given to the primary and recovered from the 
secondary circuit, so that 

i 

| ts 

By combining the above equations, the author finds that the 
electromotive force in the secondary circuit is expressed by the 


equation 
0 OC, V). 
E. — Ze G1 *. + R, . ti 


It will be seen that the second term on the right contains a 
value proportional to the resistance of the primary circuit, or in 
other words, that the resistance of the secondary circuit appears 
to be augmented by a certain fictitious amount depending on the 
resistance of the primary, analogous to the equation of the alter- 
nate current transformer. If the losses are not negligible, the 
resistance R, must be multiplied by the term (1 + P/E, i,), in 
which P represents the energy lost. The author next refe 
the great advantages of the rotary transformer, due to the 
absence of all external strains, and perfect balance between the 


E, i, Ei ii and 0 — 
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been used as veritable storage reservoirs. The E. P. S. Co. had 
in fact established a central station at Chelsea, in which batteries 
were so used. It had been found possible to employ low voltage 
distribution throughout areas of about 200 8155 radius, and at 
Chelsea the district was served from four battery sub- stations 
A, B, C, D. Station A was close to the generating station, which 
had been laid out on a scale sufficiently large to serve eventually 
18 sub-stations. The sub- station a was close to the generating 
station, whilst the distances were, between a and B, 550 meters, 
between B and c, 500 meters, and between B and D, 450 meters. At 
each station there were two batteries, one being charged, whilst 
the other was completely disconnected from the charging mains, 
and was used for supplying the street mains. The total battery 
capacity was 2,000 30-watt lamps, but by the addition of motor 
generators this could be increased by 50 percent. The author 
then described Mr. King’s automatic devices for changing the 
batteries and regulating the E. M. F.; but as these are already 
known to English readers, we need not dwell upon them in this 
place. The experience of the last five months, during which the 
Chelsea station has been working, has shown that the expendi- 
ture of coal per board of trade unit delivered to the customer 
varies between 11 pounds and 151g pounds. 

M. POLLAK suggested in his paper a new method of defining 
the principal properties of storage batteries. Instead of giving 
merely the capacity of a cell when it leaves the maker, as now, 
he prope that the maker should state the capacity when new 
and after a certain number of years, and the total number of 
coulombs which a cell may store and give out during its lifetime. 
The maker should also state the E. M. F. below which the cell 
should not be discharged. These propositions were not accepted 
by the congress, and the discussion, as was frequently the case 
at these meetings, turned upon a question not suggested in the 
paper. It was the question which of the plates should be called 
positive, and which negative. Some suggested the adoption of 
the terms anode and cathode, others red plate and white plate, 
peroxidized and metallic plate, etc.; but as no proposal received 
anything like unanimous support, the matter was left undecided, 
we shall have to speak of positive and negative plates as 

ore. 

In the first section of the congress, dealing with units and 
measurements, a paper was read by M. WUILLEMNIER On a new 
determination of the ohm the author had made by the electro- 
dynamometric method due to M. Lippmann. The conductor used 
in these experiments was a german-silver ribbon, 34.72 cm. long 
and 1 cm. by 3 mm. in section. Its resistance in C. d. s. units 
was found to be 0.301889x10°. When measured by the aid of 
these standard ohms connected in parallel, its resistance was 
determined as 0.302650 ohms. The true ohm was found from 
these figures to be represented by a column of mercury 1 sq. mm. 
in section and 106.27 cm. long. Mr. PREECE proposed to define the 
unit of energy of the watt as that energy which is expended in a 
conductor by the current of 1 ampere flowing under a potential 
difference of 1 volt. He further pore that the unit of illum- 
ination, the lux, should be defined as the illumination produced 
by the carcel at 1 m. distance. This corresponded very nearly to 
the illumination produced by the English standard candle at a 
distance of 1 foot. 

At the meeting of the industrial or second section, on 
Thursday, the first paper was by M. ARNOUX, on dynamos. The 
variables by which the working condition of a dynamo can be 
expressed are torque, speed, current, and induced E. M. F. Three 
of these are, however, sufficient for the purpose, and as the 
induced E. M. F. cannot be directly determined, the author adopted 
the torque, speed and current as the determining elements. The 
relation between these variables can be represented by a surface 
which is experimentally obtained by determining the law between 
torque and current at different speeds. It was generally supposed 
that the induced E. M. F. was proportional to the speed, but this 
was not the case, as proved by the following table, which contains 
the results obtained with a series Gramme machine tested at 950 
and 1,440 revolutions per minute. 


Current in 

F 18. 20 
e. m. f. . 0.0474 0.0737 0.0810 0.0882 
95⁰ 

e. m. f. . . . 0.0500 0.0743 0.0882 0.0895 
1440 

Current in 2 

5 255 30 35 40 
e. m. f... . 0.0832 0.0832 0.0800 .... 0.0779 
950 

e. m. f. . . 0.0889 0.0882 0.0868 0.0854. 
1440 


At the close of his pa r, which was highly theoretical, and 
contained no practical data, the author suggested that the com- 
mercial merit of a dynamo may be expressed by the term 
P u 
WX 
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in which P is the output, u the efficiency, W the weight, n the 
speed, and X the price. 

The next paper read was by M. LaFFARGUE, on “‘ Distributing 
Mains,” in which the author reviewed the various arrangements 
for low tension distribution proposed or adopted. He had worked 
out the mains required for distributing 800 amperes at 100 volts 
throughout a street 300 m. long, the generating station being 60m. 
from one end. A loss of 10 volts was allowed in all cases. The 
ordinary parallel main of equal section required 2,088 kilog. of 
copper on the two-wire, and 700 kilog. on the three-wire system. 
The conical main required respectively 3, 132 and 962 kilog.; the 
main of equal section with ee loop required 2,192 and 762 
kilog., and parallel mains with five feeders required 1,325 and 556 


ilog. 

Next followed an interesting communication by M. TURETTMI, 
on a new method of utilizing storage batteries, which was 
suggested by the author’s hydraulic power installation at Geneva. 
In this town the Rhone is employed to drive turbines which work 
hydraulic pumps. the water e stored in a reservoir, the bottom 
of which is 125m. above the level of the mains from which 
hydraulic power is supplied to various consumers. The main 
leading to the reservoir is 6 kilom. long, and the loss of head is 
from 6m. to 7m. The depth of water in the reservoir is 7m., 80 
that during the day, even when the reservoir was full, the pressure 
available at the motors was only equivalent to a static head of 
125m.; whilst at night, when most of the water passed up into 
the reservoir, the pressure rose to 138m. The author then inserted 
into the main where it begins to rise a centrifugal pump driven 
by a turbine of 120 h. p., the water for the turbine being taken 
from the rising main. This pump increases the available pressure 
throughout the town to 135m., and is during the night automati- 
cally put out of action, so that consumers have throughout the %4 
hours an almost constant pressure at their disposal. In a similar 
manner the author proposes to equalize the pressure available 
from a storage battery. If the distribution is to be made at 100 
volts, he employs 48 cells, and inserts into the lighting circuit a 
motor generator, the primary circuit of which is coupled parallel 
with the battery, and receives power from it. In this manner the 
six or seven extra cells, which would otherwise be required for 
regulating purposes, are saved, and a constant pressure 
maintained. 

The two remaining papers read on Thursday in section ii. 
were both by M. JACQUIN. One was a description of the method 
about to be employed in the municipal central station of the 
Halles for the measurement of the insulation resistance of the 
various circuits, and the other dealt with the energy lost in the 
outer covering of single cables when used for alternating currents. 
The apparatus to be employed at the Halles consists of a board 
with three switches, a voltmeter, and a galvanometer of special 
construction. One of the switches serves to join the galvanometer 
with any circuit, the other is for the earth connection, and the 
third for the voltmeter. One of the machines serving to excite 
the alternators is used instead of a battery, and sends a current 
through the galvanometer if there is a leak in the main joined to 
it at the time. The galvanometer is of the d' Arsonval pattern, 
arranged in a wooden box, and provided with an ocular, by means 
of which the deflection can be read off on a transparent scale. 
The instrument is calibrated by comparison with known resist- 
ances, and will indicate a fault of a resistance up to 100 megohms. 
When planning the installation at the Halles, the engineers had 
at first intended to use only concentric cables for the high pressure 
alternate current distribution; but the high price of these cables, 
the increased insulation required as compared with single cables, 
and the greater difficulty of making joints and branch connec- 
tions, caused them to turn their attention to single cables. The 
concentric cable cost 34fr., and the single cable of equal section 
8fr. 350. per meter run; so that the latter represented a consider- 
able economy. It was, however, doubtful whether single cables 
were admissible for alternate current distribution, since a certain 
amount of energy must be lost in the lead sheathing and iron wire 
armor. To determine this loss, the author, assisted by M. Henry 
Menier, made a series of experiments at the cable works of Messrs. 
Menier, in Paris. The arrangement was as follows: A certain 
length of cable was laid down, and the ends joined with either a 
dynamo or an alternator, the latter having a frequency of 50. An 
ammeter and a watt-meter were placed in circuit, and the loss by 
ohmic resistance determined with a continuous current. The 
cable was then switched on to the alternator, and the total loss of 
energy determined by the watt-meter, the current being kept the 
same as in the previous experiment. The difference in the energy 
lost in the first and second case gave the loss due to the metallic 
envelope. The first trial was made with a cable having no metallic 
envelope, and the same loss of energy was found with a direct 
and an alternating current. With a lead covered cable the increase 
of loss with an alternating current was only 2 per cent.; with a 
cable covered by lead, jute, and an iron armor consisting of spiral 
wires, the loss was 18 per cent. of the ohmic loss, and if the armor 
was connected at both ends to the lead covering, this loss increased 
to 35 per cent. These figures showed that the loss due to the 


armor is not nearly so a as was commonly supposed, and it 
to use, for the greater part, only single 


was therefore determin 
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The positive plate of a storage battery is that which is 
connected with the positive pole of the dynamo during the charge, 
and which forms the positive pole of the cell during the discharge. 

The congress recommends M. Crova’s method for the photom- 
etry of electric lamps. 

The metallic return to be adopted in all urban and inter-urban 
telephone circuits. - 

After the adoption of these resolutions the president, M. 
MASCART, read an address, in which he reviewed the labors of this 
and the previous congresses, and the practical development of 
the electrical industries. He also announced that the next 
Electrical Congress would take place in 1892, in connection with 
the United States International Exhibition. Sir WILLIAM THOMSON 
then proposed a vote of thanks to M. Mascart, and the proceedings 
terminated.—Industries. 


AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS. 
MEETING OF OCTOBFR 29, 1889. 


Mr. George B. Prescott, Jr., read a paper on ‘‘Some Methods 
of Regulating Accumulators in Electric Lighting.“ (See ELECcTRI- 
CAL ENGINEER for November, page 464.) 

After reading the paper, Mr. Prescott, in continuation, said :— 

There is another method of automatically maintaining a 
constant potential at the lamp mains, which, for special reasons, 
I had not intended to allude to. It is so interesting, however, 
that I will make a sketch of it on the blackboard. 
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In this diagram the lamp circuits, L, are shown at the top, 
leading from the mains (+) and (—). Connected across the lamp 
mains, preferably at a point of average potential, is the solenoid 
magnet, P M, which is wound with fine wire. The position of the 


+ CHARGING 


omit, 


MAIN 


plunger or armature of this magnet is so adjusted, by means of 
the retractile spring, f, that when the average pressure is normal, 
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the contact lever, p, carried by the plunger, is midway between 
the local contact points, n n'. Probably most of my hearers are 
familiar with the Kohlrausch voltmeter, which is constructed on 
this principle of the solenoid magnet, and are aware that, while 
it is not an entirely reliable instrument on account of variable 
friction, it still has a wide range and is very sensitive when the 
plunger occupies a given position. Now this magnet, P M. is based 
on this fact, and only needs to be accurate for one position of its 
core or plunger. If, for example, the magnet is wound with wire 
suitable for a potential of 100 volts, then when it is connected 
with two yon in the lamp circuit, having a difference of 
potential of 100 volts, the core will occupy a certain position. If 
the pressure exceeds 100 volts, the core will be drawn into the 
magnet. If the pressure falls below 100 volts, the core will be 
withdrawn by the retractile spring. This core of the pressure 
magnet is suspended from the adjustable shaft, i. on the spring. 
J, and carries the local contact arm, p, on its upper end. When 
the core is drawn into the magnet this is brought into contact 
with the screw, n, and when it is drawn out by the spring, 
contact is made with the screw, n. So long as the pressure 
remains normal, the contact arm remains midway between the 
screws, n, n', for which position the primary adjustment must be 
made. If, now, the pressure becomes either excessive or below 
normal, the circuit of the local battery, E. will be closed. 
respectively, through one or the other of the local solenoid 
magnets, M, M'. The cores of these local magnets are attached to 
a balanced lever, A, at equal distances from and on opposite sides 
of its point of suspension, and the whole constitutes a simple 
modification of the regulator, shown in fi 14 and 15 of the 


paper. The necessary weight of the lever on the side carrying 
the contact rods which dip into the mercury cups, q. q, etc., is 
compensated for by extending the lever for an equal distance on 


the opposite side of its fulcrum, and by adding a suitable counter 
weight, W. 

The operation of this apparatus requires that the lever should 
remain tartan in whatever position it may be drawn by the 
action of either magnet M, or magnet M'; and that, moreover, 
any movement of the lever at all tending to make or break contact 
with the mercury cups should be very gradual. Both of these 
results are accomplished by introducing a slight friction at the 
point of suspension of the lever, and by adding a carefully 
adjusted dash-pot, D, in the manner shown in the sketch. Thus, 
while the slight friction alluded to causes the lever to remain at 
whatever angle it may be placed, the dash-pot prevents the lever 
from moving, except very slowly, to whatever position the action 
of either magnet may tend to set it. 

The function for which this regulator is employed is precisely 
the same as that performed by the somewhat similar regulator 
shown in figures 14 and 15, viz.: to insert in and withdraw from 
the main lamp circuit more or less counter electromotive cells, . 
according as the pressure at the lamp terminals exceeds or falls 
short of the normal. The regulator acts in the following manner :— 
Assuming the potential to be normal, the local contact lever, p. 
will stand midway between the contact points, n, n', and the 
regulator lever, A, will be horizontal, as shown in the diagram. 
Now, if the potential at the lamp increases, the core of the 

ressure magnet, P, M, will be drawn down until it closes the 
ocal circuit through n' and M, and this latter magnet will slowly 
tilt the lever, P, towards its side, and thus cause first one, and 
then the other, of the counter electromotive force cells to be 
inserted in the lamp main, thereby reducing its potential. When 
a sufficient number of cells have been inserted in the lamp circuit, 
in this manner, to reduce the pressure again to normal, the core 
of the pressure magnet again resumes its normal position, breaking 
the local contact at n', while the lever, P, continues to remain in 
its new position. If, from any cause, the pressure at the lamp 
now falls below normal, the attractive power of the solenoid, 
P, M, will become correspondingly reduced, and the retractile 
spring, F, will draw up the core until the contact lever, p. closes 
through the point, n, the local battery circuit through the magnet. 
m'. This causes the lever to be gradually tilted in the opposite 
direction from before, and therefore, to cut out of circuit one ot 
more counter electromotive force cells until the normal pressure 
at the lamps is again restored. 

It will be seen that this regulator thus automatically maintains 
a constant pressure at the lamp terminals, irrespective of the fact 
whether variations of this pressure are caused by the eae 
current or by the resistance of the lamp leads when the lamp 
is altered. 

DISCUSSION. 


Mr. Townsend Wolcott—Mr. Prescott seems to place a great 
deal of reliance upon the voltage of the battery as an indication 
of the amount of charge left in it. If a battery is discharged in 
just a given manner, as far as my experience goes, the voltage 
will be determinate, but the Richer the rate of discharge the 
sooner a low voltage is reached, and it is possible, just for exper 
mental purposes, to discharge a battery at so low a rate as nere 
to reach 1 8/10 volts, or even to go below, say 19/10. In fact.! 
think by very slow discharge you could keep it above 1 9/10 and 
still discharge it clear down so as to spoil it. I suppose 2 
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and that is by the use of a very old form of photometer known as 
the Rumford or shadow photometer. Let any one take two lamps 
made with the very greatest care by the methods of to-day, of the 
same type and marked to give 16 or 20 or whatever candle-power 
it may be, at the same voltage. Set those upso that the light from 
them will shine upon a sheet of white paper, and you need to 
interpose a block so as to get partial shadow, there being one 

rtion in complete shadow and two portions in partial shadow. 
An inspection will show that one of those shadows is always a 
shade bluer than the other. Now, this method, I presume, many 
of you have used. I have used it with much satisfaction in 
attempting to get two lamps as nearly alike as possible. This 
method gives a delicate means of getting relative differences of 
temperature or at least of determining when two lamps are of 
precisely the same temperature, so that while we are not in 
position to express that temperature, we are in position to deter- 
mine equality of temperature with a considerable degree of 
accuracy. 

It seems to me that Mr. Reed’s formula, which enables one to 
calculate, as it does evidently with great readiness, just what the 
dimensions of a lamp should be, will be of great value. 

Mr. Geo. B. Prescott, Jr.—Among the points that I under- 
stood Mr. Reed to make, was this—that one of the advantages of 
a tilament of circular cross-section over any other form was that 
the current density would be less, and to illustrate this I under- 
stood him to select a number of carbons of all sorts of cross-sec- 
tion, at the same temperature, or rather at the same difference of 
potential, and the same current flowing, showing that the resist- 
ance was the same. Now, if they were of the same resistance and 
the same length, the cross-sections must have been equal, and I 
should suppose that the current density would be the same in all 
events. . 

Mr. Reed—They are not the same length. I have stated that 
the pressure and resistance were the same—the same current at 
the same pressure. Now, they have different areas of cross-section 
and different lengths which you will tind to be true by inspect- 
ing this formula. Of course, if the lengths were the same, the 
formula could not be true. The length bears a certain relation to 
the other constants. 

The Chairman—As you will have noted, Mr. Reed, in his paper 
mentioned the fact that the paper ityelf was called out by a state- 
ment made before the Institute in 1886. When Mr. d first 
brought this to my attention it seemed to me that we were not at 
all wishful to make the publications of the Institute a vehicle for 
any kind of errors or heresies or heterodoxies, and it therefore 
seemed well that he should bring his paper before us on that sub- 
ject, so that it might be cleared up. I think Mr. Reed has cer- 
tainly rendered us a service in giving us so admirable a paper in 
so brief and succinct a form. . 

There being no further discussion we will proceed to the next 
paper upon the programme—that by another member who is well 

own to you, Mr. Delany. 


Mr. P. B. Delany read his paper on Telegraph Line Adjust- 
ment.” (See page 515.) 


DISCUSSION. 


The Chairman—Mr. Delany said: ‘‘ Let us assume that it is a 
fine night.” The operators between New York and Philadelphia 
this evening would no doubt be glad to assume those conditions, 
and in default of them I have not the least doubt that not only 
they, but the operators on the long railway lines would be very 
glad to have placed at their command so valuable an assistance as 
this which Mr. Delany has brought before us this evening. It is 
so long since the telegraph was introduced that many of us are 
apt to assume that it is perfect. There is probably hardly any 
electrical invention to-day which is so imperfect as the telegraph, 
and we have reason to be thankful to such men as Mr. Delany for 
devoting their attention and talent to perfecting it. It is import- 
ant in connection with such a body as the electrical engineers that 
we should impress upon our own constituency as well as the pub- 
lic how large and varied is our field, and I think it could hardly 
have been done in a more emphatic manner than we have had it 
done this evening, with Mr. Reed, on the one hand, discussing 
incandescent lamps, and Mr. Delany, on the other, showing how 
important it is that the traveling public should have a complete 
telegraph system. When Mr. Delany promised to give us this 
paper, it occurred to me that it would be well if he would also 
favor us with some remarks on the gravity cell to which he has 
been devoting some attention. One merit of Mr. Delany's work, 
in connection with primary batteries is that he does not claim to 
light the universe with it. What its demerits are I will now leave 
him to tell you. 


Mr. Delany then read his note on ‘‘ A New Gravity Cell.” (See 


page 517.) 
DISCUSSION. 


Mr. Delany (in reply to a question as to the resistance of the 
cell)—I have not had accurate measurements of it; but from 
measurements communicated to me by people who had tried the 
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battery, I conclude that the resistance is about the same as in the 
ordinary gravity cell. One would suppose that the resistance 
would be increased by the paper box and the paper envelope, but 
you will note in this battery that the copi er electrode is consider- 
ably nearer the zinc, and that proba ly compensates for the 
intervention of the envelope and the box. 

Mr. R. W. Pope—I would like to emphasize Mr. Delany's 
remarks about the condition of the way lines in this country. 
Many have an idea that there has been progress in telegraphy as 
well as other branches, but as to way lines, I can state from 
recent experience that they are in many cases as bad or worse 
than they were twenty years ago. I have learned, through 
inquiries, that the same care is not taken in keeping up the lines 
as was formerly the case. The matter of adjustment at way 
stations comes home to every one, for all of us have occasion 
once in a while to send telegrams to small stations, and very often 
there are annoying delays that are accounted for by companies on 
the plea of bad weather. That is taken as something that cannot 
be prevented—an act of God.” But here is a device for 
preventing a large proportion of such trouble, and which, to my 
own knowledge, has been in practical operation for some time; I 
have recommended it to some of the railway telegraph superin- 
tendents, who have since tried it, and have talked with them 
about it and found that it is giving perfect satisfaction. In fact, 
at the meeting of railway telegraph superintendents in Wash- 
ington, one of the gentlemen from Boston said that a storm came 
up that week and his despatcher told him that they could not 
aye used the wire at all if it had not been equipped with this 

evice. 

I knew of a case, last summer, where a freight train was laid 
out for an hour simply because the office where it lay could not 

et instructions for the train to proceed. It was a bad night, and 
it is fair to assume that, if a system of this kind had been in use, 
they would have had no difficulty; that is, providing the 
despatcher’s office is manned with the proper force to take care of 
all the wires. That, I am free to confess, is not always the case, 

Professor Alfred G. Compton—A question occurs to me—not 
as an expert at all, but simply as a layman—and I should like to 
ask Mr. Delany about it. The difficulties along the line occasioned 
by storms are, of course, increased by the bad condition of the 
line. I wonder whether putting this adjuster into the hands of 
the operators may not lead to continued neglect in the care of the 
lines, and if so, whether by and by we might not reach a candition 
in which, even with the adjuster, we might be unable in bad 
weather to operate at all. I don’t know what the minimum of 
leakage or demoralization on the line might be under which the 
adjuster itself might become unmanageable. I should like to 
hear a word on that. 

Mr. Delany—From experience on railroads in the past, I don't 
know but it may come about that Professor Compton's fears may 
be justified, but I trust that that objection will not be raised 
against the introduction of the system. As regards the amount of 
escape which would entirely prevent communication, that would 
be hard to determine. It would depend on the length of the 
circuit and the character and number of the magnets in circuit, 
and the total extra induced currents from them and upon the 
condition of the wire, its resistance, and also upon the pressure 
and volume of current in use. I think, however, that as soon as 
the railway companies reach the point where they cannot, under 
any circumstances, communicate from one terminal to another 
in bad weather, and consequently cannot work with intermediate 
stations, they will probably be driven to some expedient to 
improve the condition of the line. 

The secretary announced that the American Society of 
Mechanical Engineers was in session, for two days, at No. 12 
West 81st street, the Academy of Medicine, and had invited the 
attendance of members of the Institute of Electrical Engineers. 

The Chairman—As electrical engineers are nine-tenths 
mechanical engineers, according to the definition that Sir William 
Thomson has given of the electrical engineer, I have no doubt we 
would derive a good deal of instruction and benefit by availing 
ourselves of the invitation of Professor Hutton and his fellow 
officers and members of the Society of Mechanical Engineers. 

I would like to announce that the subject of our next meeting, 
that of December, is a very important and interesting one, 
namely, Transformer Tests, upon which subject we shall have 
the pleasure of hearing Professor Ryan, of Cornell University, 
who is associated with our esteemed vice-president, Professor 
Nichols. This paper will embody some very important data, and 
will be one of the most interesting of the season. The paper 
following that, in January, will be given by Professor Anthony 
on a subject yet to be named by him. 

Adjourned. 


.... THERE is one radiant enemy which appears to us a 
“ actinic,” or luminous, or “thermal” radiation, according to 
the way we observe it.— S. P. Langley. 


... . OUR great engineers and epoch-making men have never 
been, in the true sense of the term, school-men.— 8. Alfred Varley. 
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GENERAL STATEMENT. 


The following exhibit shows the revenues and disbursements 
of the company for twenty-three years from July 1st, 1866:— 


Surplus of income account, July 1,1866 $275,857.24 
Net revenue for twenty-three years, 
from July 1st, 1866, to June 80, 1889.. 97,826,411.05 


Making an aggregate, June 30, 1889, of 


$97, 601,768.29 
During this period there was applied:— 


For cash dividends................ .. $35,495,085.89 
For scrip dividends................000 1, 199,852.06 
For cost of 59,606} shares of Western 
Union Telegraph stock, purchased 
and owned by the company, which 
1 72 distributed to stockholders in 
I).... 
For cost of 72,010 shares of Atlantic and 
Pacific Telegraph stock, purchased 
and owned by the company, the 
proceeds of which, in Western Union 
stock, were distributed to stock - 
holders in 188ũIlllͥ si. 1,806,250 
For interest pele on company: bonds. 9, 929, 283.49 
For cost of 396 44,4 shares of Western 
Union stock. purchased and owned by 
the company, which were canceled to 
make the capital stock, after the 
issue of the new stock in 1881, exactly 
880.000, 00 % ů “““. 
For amount reserved for interest on 
bonds and for sinking funds, accrued 
to June 30, but then not yet due and 
ae ou 5 oid eee coh awake oe vin 


Leaving over and above dividends and 
fixed charges 


3,302, 198.90 


— P! 


371.888.592. 48 
325, 780, 175.81 


89.541, 172.88 


2.448. 182.66 
1,178, 009. 00 
961,606.42 
95,000.00 


84,325.00 
88,062.50 


1,528,293.40 


International Ocean Telegraph Co.'s 
stock (15,170 shares). 
Brooks’ Underground Telegraph Co.'s 
stock (1,00v shares 
Southern Bell Telephone and Tele- 
graph Co.'s stock (1,687 shares) 
Sundry other stocks and bonds ...... 
Western Union bonds redeemed and 
canceled. 
Sinking fund (portion not yet used for 
redemption of bonds, exclusive of 
interest allowed by trustees). ....... 
Broadway and Dey street 
\ building ..... . $ 
Less amount 
from the proceeds of 
the bonds issued........ 


812,194.69 


568,887.52 
800.88 


// ⁵ĩ⅛ͤ V0 182,290.08 
Surplus, June 30, 1889.................. 8,611,401.78 


8 ; $25,736,175.81 
On (account of these assets, a stock 


distribution was made in 1881 to the 
amount off 


15.526.590. 00 
Deducting which leaves a balance of.. 


$10,209, 585.81 


Of the $97,601,768.29 of net revenues shown in the foregoing 
statement, $56,694,937.45 has been distributed to stockholders in 
dividends; $5,135,284.90 was paid for the purchase of Atlantic 
and Pacific and Western Union stocks, which were also distrib- 
uted in stock dividends in 1881; $10,035,370.13 was for interest 
and rig ees fund on bonded debt; and the remainder, 825, 786, 
175.81, has been expended in the purchase and construction of 
additional telegraph properties of which $15,526,590.00 was capi- 
talized by the issue and distribution of stock in 1881, leaving a 
surplus of $10,209,585.81 which is not represented by any form of 
capitalization. The surplus of $8,611,401.78 shown June 80, 1889, 
in the statement Business of the Year,” is that part of the sur- 
plus that has accumulated since October 1, 1881. 

In addition to the expenditure of $25,736,175.81 from the earn- 
ings of the company, there have also been expended in construction 
the proceeds of $1,000,000.00 of bonds sold in 1884, and of 
$1,200,000.00 represented by scrip dividend; and in the purchase 
of securities of leased lines the proceeds of $5,361,000.00 of 5 per 
cent. bonds exchanged therefor, making $33,097,175.81 in cash 
and bonds expended in the plant, besides 528,400, 000.00 of capital 
stock issued and paid directly for the purchase of telegraph 
properties; making about sixty-one and a half millions expended 
in the enlargement and extension of the plant since July, 1866, of 
which over ten millions, as above shown, remains uncapitalized. 

Many of these properties were purchased at prices far below 
the cost of their production. ‘This is true in every instance of 
purchases made during the past five years. The value of the 
lines constructed directly by the company, at a cost of more than 
twenty-eight millions of dollars, is very much greater than that 
sum. ‘To the cash outlay should be added the value of the 
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transportation and labor paid for in telegraph service under our 
contracts with railroad companies. 

The additions to the property during the year were 7,379 miles 
of line, 31,449 miles of wire, and the equipment of 1,229 additional 
offices; of which 4,814 miles of line and 8,701 miles of wire were 
purchased and acquired under contracts with railroad companies, 
and 2,565 miles of line and 22,748 miles of wire were constructed 
directly by the company. There was expended for these acquisi- 
tions during the year out of the surplus earnings, $1,141,010.72. 

The increase of wire mileage was necessary to cover new 
railroads and to meet the growing demands of the service 
generally. 

The investment of earnings in new property anme the year 
was nearly equal to one and one-half per cent. on the capital 
stock, and the returns already received demonstrate clearly that 
the investment is of more value to the stockholders than if paid 
to them in additional cash dividends. 

The following table exhibits the growth and increase of the 
property and business of the company, the average rate of tolls 
collected on messages, and the average cost per message to render 
the service annually for twenty-three years:— 
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This table is worthy of close observation and study. It 
exhibits the growth and magnitude of a telegraph system that 
controls one-third of the telegraph mileage, operates about one- 
fourth of all the offices, and handles one-fourth of all the telegraph 
traffic of the world. 

Its growth for ten years (comparing 1879 with 1889) has been in 
mileage of lines 115,4; per cent., in mileage of wire over 206 per 
cent., in number of offices 116% per cent., and in number of 
messages sent 115 % per cent. Its revenues have not correspond- 
ingly increased on account of the great reduction in rates of tolls, 
It will be observed that the average tolls collected on messages 
for the past four years is less than one-half the average cost to the 
company of handling messages twenty years ago. 


SECURITIES. 
The table appended, exhibiting the assets in the treasury, 


remains substantially the same as last year, with the addition of 
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tube connecting them siphoned the liquid from one to the other 
by alternately raising the level of the jars. 

A number of resident graduates and seniors have started 
work preparatory to Theses. N. H. Genung is making the pre- 
liminary measurements for the determination of the electro- 
chemical equivalent of silver. This work will probably have the 
co-operation of Professor Ryan and Mr. Merritt. 
and C. J. Ling are studying the diminution in efficiency with 
use of incandescent lamps, and intend to measure the amount and 
character of the light absorbed by the glass at various stages of 
life. L. B. Marks with the assistance of A. B. Levy continues 
the study of arc-light carbons, the subject of his thesis of last 
June. F. C. Caldwell has taken up the vexed question of the 
electrical properties of tellurium, and will probably devote the 
entire year to that subject. 

The size of the graduating classes since the organization of the 
college as a school of mechanical and electrical engineering, is a 
good index of its rate of growth. There were five graduates in 
86 all taking the first degree; 16 taking first and three takin 
second degrees in °87; 19 taking first and six taking secon 
degrees in 88; and 27 taking first and five taking advanced 
degrees in 89 There are about 60 hoping to secure the first 
degree and 13 the advanced degree in 90. This number is almost 
equally divided between the two courses, those taking the course 
in electrical engineering being in the majority. Meantime the 
total number in attendance has risen from 40 or 50 to 380, and it 
is proposed to prepare for 400 next year. 

A seminary has recently been formed that bids fair to be both 
agreeable and beneficial. The work is purely voluntary. 

The plan is as follows: 

There are about 70 periodicals relating to mechanical and elec- 
trical subjects taken by the department. Of these about 30 have 
been selected as the most important, and each member of the 
seminary is assigned one publication. When the members meet 
each one reports upon the last number of the periodical assigned 
to him. He reads any article that he may think of special value, 
and discussion on the points involved follows. eniors and 
graduates are admitted as members, and the professors engage in 
the work the same as the students. The work is under the 
direction of Professor A. W. Smith. 


Massachusetts Institute of Technology. 


The work of last year upon alternating current transformers 
is to be continued by Mr. W. L. Smith, who assisted Messrs. 
Fiske and French in their work last term. Converters of various 
types and capacities are to be tested with various loads, both by 
the electrometer and calorimeter methods, with a view to the 
comparison of the accuracy of the two methods. 

e electrical department has received from J. White, Glasgow, 
a set of Sir Wm. Thomson’s magneto-static instruments, both 
current and potential. 

Mr. Puffer, instructor in physics, has under construction for 
the department a standard bridge. 

Announcements of the Lowell free evening courses have 
appeared. There are three series of lectures on engineering and 
scientific subjects, viz.:—Elementary Electrical Measurements: 
10 laboratory exercises, by Professor S. W. Holman, on Fridays, 
at 7 P. M., ary pees November 8. The Theoretical Principles 
Underlying the More Important Practical Applications of Elec- 
tricity : 12 lectures, by Professor Charles R. Cross, on Mondays 
and Wednesdays, at 7:30 P. M., beginning Nov. 11. Valve Gear 
Designing : 12 lectures, by Professor Peabody, on Tuesdays and 
Fridays, at 7.30 P. M., beginning Nov. 8. 


Columbia College. 


The apparatus for use in the electrical engineering course of 
the School of Mines, Columbia College, includes the best American 
and foreign instruments, such as the large Anthony bridge, Elliott 
bridge, Anthony standard galvanometer, Thomson's reflecting 
galvanometers, large and small (by Elliott), Thompson’s ampere 
balance, Marshall standard multiple series condenser, Elliott 
standard condenser, sets of 100,000 ohm coils by Anthony and by 
Elliott, Weston, Ayrton and Perry, Cardew and Carpenter volt- 
meters and ampere meters. Besides these standard instruments, 
there are the instruments ordinarily employed in practical work, 
such as portable bridge and galvanometer sets, detector 
galvanometers. 

There are also in the electrical engineering building a 100-light 
and a 300-light Edison dynamo of recent type, which are working 


and available for the use of the students. The building is also 


connected with the Edison street circuit as well as with the Man- 
hattan alternating current circuit, thus giving excellent facilities 
for experiment. 

A 5h. p. Sprague electric motor is in use in the buildings, and 


other smaller motors will be employed in driving machines and 
apparatus in the laboratory. 

Standard sets of telegraph, telephone and electric light appa- 
ratus, and primary and secondary batteries are also provided kor 
the use of the students. 

Both lectures and the laboratory work take up the subject 
from the very beginning, and a thorough drilling in fundamental 
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principles is given. This is found to be ver necessary even in 
the most elementary matters, and is deb the most important 
part of the entire course, is given. 

The new course has started under very favorable circumstances 
with every prospect of being a benefit to the college and to 
electrical engineering. 


GROWTH OF THE TELEGRAPH. 


Almost half a century has elapsed since the telegraph was 
added to the lengthening list of the triumphs of human skill; but 
the most remarkable expansion of the telegraph business in this 
country has taken place in the last twenty years. The report of the 
Western Union Te 18 Co. for the year ending June 30, 1889, 
shows that since 1870 the company's lines of wire increased from 
112,191 to 647,697 mites; the offices from 5,972 to 18, 470; the 
messages sent from 9, 157, 646 to 54, 108, 326; the gross receipts from 
$7,138,737 to 870, 783, 193; the expenses from $4,910,772 to 14,565,- 
152; and the profits from $2,227,965 to $6,218,041. Notwithstand- 
ing the great increase of profits, the average charge per m 
has decreased from 75.5 to 31.2 cents. This arises from the fact 
that the average cost per message to the company has diminished 
from 51.2 cents to 22.4 cents, and its average profit from 24.3 
cents to 8.8 cents. But while the average profit on each message 
is about one-third what it was in 1870, ‘the number of messages is 
nearly six times as great. 


i ELECTRIC LIGHT AND POWER. 


CINCINNATI, O., is taking active steps to light the entire city 
by electricity. Bids for the work are to be received in December. 


THE ALLEGHENY CouUNTY ELECTRIC LIGHT Co. will hold a 
meeting at Pittsburgh, Pa., on January 4, to consider increasing 
its capital stock. An increase of the capital is thought desirable 
in view of the probability that the number of incandescent and 
arc lights now in use will need to be increased fully one-half at an 
early period. Furthermore, the company expects that it will be 
compelled at some future day to put its wires underground, and 
it desires to be prepared for any emergency. 


AT WASHINGTON, the Treasury Department has ordered a 2 
h. p. electric motor to drive machines for numbering and cancel- 
ing bank notes, bonds, etc. The order was given to the Sprague 
Electric Motor and Railway Co. upon competition as follows :— 


R. B. Smith (Sprague motor . $163 
ö 4.5 5:55:00 7,00 sae aacee’ ie Sis lish. TE cease 169 
C. & C.“ Electric Motor Co.. 18⁵ 
Excelsior Electric Coo æ 187 50 
Jos. U. Burket & Co. (Perretꝶ e cee ces 200 
Thomson-Houston Co.. neces 225 
Eddy Electric Mfg. CGoo . 250 
Daft Electric Light Co........ a Lecce ce cee eee 275 


East PORTLAND, ORE.—H. A. Hogue who operates an exten- 
sive saw mill at East Portland, Ore., and in connection therewith, 
an incandescent electric lighting plant, has made arrangements to 
increase his plant largely, with a view of undertaking additional 
city lighting, and entering the field for commercial and domestic 
illumination. He has placed an order with the Heisler Electric 
Light Co., of St. Louis, for additional apparatus, which will 
increase his plant to three times its present capacity. 


THE TORONTO ELECTRIC LIGHT Co. have well under way their 
underground system, and expect to have the station in running 
order by the first of December. There is talk of this company, the 
Toronto Electric Light Co., introducing an alternating system If 
they decide to do so, it will be interesting to see what will be the 
outcome. The Edison company claim exclusive privileges in 
incandescent lighting. 


THE SPRAGUE ELECTRIC EQUIPMENT Co., of Chicago, has just 
completed the installation of a motor for turning the Wisconsin 
Central transfer table at Waukesha. 


WoopHovseE & Rawson, Limited, notify us of an error in the 
notice The Electric Light at the Paris Exhibition,” which was 
reprinted from Industries, in THE ELECTRICAL ENGINEER, for 
May. In that notice it was stated that Woodhouse & Rawson 
furnished eight glow lamps of 200 c. p., whereas the house 
informs us it should have been stated as 200 glow lamps of 16 c. p. 


Foreign. 


Austria.—Lighting by means of alternating currents is makin 
rapid headway here. Marienbad is the first important 9 
station on this system in Austria-Hungary. Several smaller ones 
have since sprung up, and the temporary installation at the State 
railway station at Buda-Pesth is to be enlarged. Instead of the 
two 60 h. p. engines hitherto employed, there are to be two of 120 
h. p. each. This installation will be used also for lighting the 
Sere post-office. Messrs. Ganz & Co. will carry out the new 
Wor 0 
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GOVERNMENT TELEGRAPH RATES. 


Postmaster-General Wanamaker receded from his extreme 
position of last June, and, under date of October 80th, romulgated 
the following rates to be paid by the government for telegraph 
service. 

For day messages. containing not more than ten words, exclusive of place 
from, date, address and signature, 10 cents for all distances not exceeding 400 
miles, and one-half ceut for each word in excess of 10 words. 

For distances exceeding 400 miles and not exceeding 1,000 miles, 15 cents for 
the first 10 words counted as above provided, and three-fourths of one cent for 
each word in excess of 10 words. , 

For all distances exceeding 1,000 miles there shall be added to the price of 
the message fixed for distances of over 400 and under 1,000 miles the sum of one- 
half cent for each word counted as above provided. : 

In cases where the price of a message determined as herein provided shall 
include a fraction of a cent, such fraction, if less than one half, is to be disre- 
garded : if more than one-half, it is to be counted as one cent. ; 

For night messages, if not exceeding twenty (20) words, exclusive of place 
from, date, address and signature, fifteen (15) cents for all distances, and one-half 
(¢) cent for each additional word. 

On November 6th the Executive Committee of the Western 
Union Telegraph Co. passed a resolution protesting against the 
rates fixed by Mr. Wanamaker, but expressing the purpose of the 
company to transmit all telegrams put into its hands by the 
government upon the conditions as to precedence of other busi- 
ness prescribed by the postmaster-general, but reserving all rights, 
under its protest, touching the compensation to be paid by the 

overnment for such service. The company is advised that it has 
egal remedies against the establishment of an arbitrary rate by 
the postmaster-general if such rate can be shown to be inequitable. 


PERSONAL MENTION. 


Mr. CHs. A. SCHIEREN, of the firm of Chas. A. Schieren & 
Co., has been appointed one of the committee for the International 
Exposition of 1892, to represent the leather belting industry. 


MR. GEORGE F. PORTER, of Philadelphia, long connected with 
electric lighting interests through his association with the carbon 
trade, has joined the staff of the Westinghouse Electric Co. 


Mr. ALLEN R. FOOTE, who does not like ‘looking back- 
ward,” will shortly direct general attention to“ Looking Ahead; 
and How to Get There,” in a book under that title which he is 
reported to have nearly ready for the press. 


Mr. W. H. BAKER's recent appointment to the vice presidency 
of the Postal Telegraph Co., is a particularly fit advancement. 
Mr. Baker has for many years been intimately connected with the 
executive department of the telegraph—in the Western Union and 
in other companies—winning appreciation for his ability and 
esteem for his courtesy. 


MANUFACTURING AND TRADE NOTES. 


LEONARD & IZARD Co., general agents for the central states 
of United Edison Manufacturing Co., formerly of 425, The Rook- 
ery, Chicago, have removed their offices to the Rialto Building, 
in the same city. 


THE GARVIN MACHINE Co., Messrs. E. E. Garvin and Co., 
Laight and Canal streets, N. V., announce that on November 13, 
they transferred all their right, little and interest in their firm to 
the Garvin Machine Co. The new company assumes all accounts 
whether due to or by the said firm. They bespeak for the new 
company a share of the patronage so liberally bestowed on the 
old firm in the past. The Garvin Machine Čo. will continue at 
the present address, as above. 


THE HILL CLUTCH Works, of Cleveland, O., through their 
eastern manager, Mr. Walter C. Wonham, report that they have 
just closed a contract with the Norwich (Conn.) Gas Light Co., 
Tor the complete equipment of their new electric light station with 
everything in the line of power transmission machinery and 
“ Hill” friction clutch pulleys and couplings. The designs for 
1975 pant were made by Mr. L. J. Hirt, M. E., of the Hill Clutch 

orks. 


THE WESTINGHOUSE MACHINE Co. regard October 1889, as 
their banner month. The sales reported are the largest in the 
company’s history, and are as follows :— 


35 Junior engines 1,095 h. p. 
32 Standard engines „ 1,395 ~“ 
43 Compound engines 3.545 


110 engines, aggregating. 


THE RHODES & KEESE ELECTRIC Co., Los Angeles, Cal., have 
recently installed a Thomson-Houston incandescent lighting plant 
of over 100 lamps at the Palace Restaurant in that city. An Otto 
gas engine of 15 h. p. furnishes the power, driving the dynamo at 
as of nearly 1,600 revolutions per minute. Gas for the engine 
is supplied by the Los Angeles Gas Co. Plants of this kind should 
do much to determine the relative cost of lighting by gas and by 
16-candle elec- 


electricity. It is claimed in this case that the 10 


o 
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tric lamps can be maintained at less cost than 75 equivalent gas 
jets from the mains of the gas company. 

The Rhodes & Keese Co., with characteristic enterprise, are 
prepared to puan the work of installing similar plants—and pro- 
pose to supply smaller outfits for private houses, employing Otto 


gas engines as motive power. 


THE WESTINGHOUSE ELECTRIC Co., and its leased companies, 
the Sawyer-Man and United States companies, report actual ship- 
ments of goods for four months as follows :— 


July, 1899 —; $312,211 70 
August. 1889 bases 366.475 51 
September, 188ũ 999 434,011 93 
October, 188992. 474.523 23 

Total Osean Saad ens $1,587,222 37 


These figures do not include two large contracts for lighting in 
Allegheny, Penn., and San Francisco, Cal., each of which embraces 
an initial order of several thousand lamps. 


THE total sales of central station alternating apparan by the 
Westinghouse Electric Co., from the date of installation of its first 
aa in Buffalo, N. Y., in 1886, to November 1, 1889, aggregates a 
amp capacity of 418,500, which will undoubtedly reach 450,000, 
when the returns for November are all in, a pretty good showing 
for three years’ work. 


Messrs. CHAS. A. SCHIEREN & Co., of New York, believing 
that the purchasers and consumers of satisfactory articles like to 
know something of their manufacture, have prepared and issued 
in a tasteful folder, a very readable account of their factories, 
with the „ and processes employed in producing their 
leather belting. The text is accompanied with numerous illus- 
trations exhibiting various stages in the work of converting oak- 
tanned hides into finished belts for dynamos and all other 
machinery. 


Messrs. W. R. OSTRANDER & Co., 21-25 Ann street, New 
York, have recently sent out the seventh edition of their cata- 
logue of speaking tube and electric bell apparatus and supplies. 
Their business has reached such dimensions that an octavo 
pamphlet of 104 pages is filled with descriptions, lists and prices of 
their products and wares. It may be said that what they offer to 
householders and to the trade covers well-nigh every requisite for 
indoor communication. The Ostrander house is too well known 
to need further mention of its scope and standing. 


THE THOMSON-HoUSTON ELECTRIC Co. reports the following 
sales to local companies, with the number of lamps in each case. 
Incandescent :—Athens, Ga., 650; Somerville, Mass., 650; Eliza- 
beth, N. V., 650; Tuscaloosa, Ala., 650; Sioux Falls, Dak., 75; 
Hastings, Minn., 300; Huntington, Pa., 650; Ottumwa Railway 
Electric and Steam Co,, Ottumwa, Ia., 1,300. Arc :—Shenandoah, 
Pa., 50; Lebanon, Pa., 50; Atlanta, Ga., 50; Lima, Ohio, 50; East 
River Co., New York, 90; Jeffersonville, Ind., 50; Huntington, 
Pa., 50; Jersey City, N. J., 200; Burlington Gas Light Co., Bur- 
lington, Ia., 50; Columbus Electric Light and Power Co., Colum- 
bus, O., 100; Adrian Electric Light Works, Adrian, Mich., 465; 
Southside Electric Co., Chicago, III., 50; Springfield Electric 
Light and Power Co., Springfield, III., 50; Ionia Electric Co., 
Ionia, Mich., 30; Ottumwa Railway Electric and Steam Co., 
Ottumwa, la., 75. 

The same company report sales of isolated plants as follows:— 
Arc:—Feister Printing Co., Chester, Pa., 20; B. Nugent & Co., St. 
Louis, Mo., 35; Balatka Bros., Chicago, III., 6; Williams & Jer- 
rems, Chicago, III., 35; Barnum & Richardson Mfg. Co., Chicago, 
III., 6; Armour & Co., Chicago, III., 70; B. F. Draper, Ligonier, 
Ind.. 30; The Charles Block, Denver, Col., 300. Incandescent :— 
W. B. Durgin, Concord, N. H,, 200; Springfield Foundry Co., 
Springfield, Mass., 200; Elkhorn Mining Co., wider, Mont., 200; 
Putnam Nail Works, Neponset, Mass., 400; The Okonite Co., Pas- 
saic, N. J., 400; Buchanan & Lyall, Brooklyn, N. Y., 400; Standard 
Cordage Co., Boston, Mass., 400; F. A. Kennedy, Cambridge, 
Mass., 400; Dunn & McCarty, Auburn, N. Y., 400; Kearney Paper 
Co., Kearney, Neb., 50. 


GEORGE CUTTER, of Chicago, has been awarded the contract for 
building a telegraph line from Oshkosh, Wis., to Marquette, 
oo by the Chicago, Milwaukee and Lake Superior Telegraph 

o. 


THE ATWOOD ELECTRIC Co. has been incorporated. Its head- 
quarters are at East St. Louis, Ill. The company will manufac- 
ture electric head-lights for locomotives. he capital stock is 
$500,000, and the incorporators are L. C. Atwood, E. B. Roth and 
C. C. Weaver. 


THE ALUMINUM PRODUCING Co., of Chicago, has been incorpor- 
ated with a capia stock of $600,000. The incorporators are 
H. G. Bruson, H. Booth and E. P. Hard. 


THE CHICAGO PHONOGRAPH Co. has been organized with a 
Tyler. stock of 8750, 000 by C. W. Drew, F. S. James and W. M. 
er. l 
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ELECTRIC STREET RAILWAYS IN AMERICA. Electric Street Railways in America now in operation.—Continued. 
A lee F | 
Now in Operation. , 38 |sé! 
5 Operating =|" 8 
Bia E] Location. Company. ae 88 System. 
= a jSz 
Location Operating W= Ms System maaan cs = 55 
: Company. S2 8 y : Toledo, O. ........... Toledo Electric Ry. Co....{2 2 Thomson-Houston. 
As m N Kan OOE T Topeka Rapid Trimi oe : 8 | p . 
Akron, Unio.......... ‘Akron Electric Ry. Co .... 6.5 21 Sprague. Y. N. X. . . roy & Lansing b E St. R. prague. 
Albany, N. K W't'rvliet T’ppike&R.R.Co. 15.5 16| Thomson-Houston. Washington, D. C. Peking on 15 ao Home 3 10 Thomson-Houston 
Atlanta, Ga.... ..... Atl'nta & Eds w, dSt Ry. Co. 4.5 | 4| Thomson-Houston. yw) a v Wh 5 eae Co mei 10 3| Thomson Houston. 
Atlanta, Ga..... Saai Fulton Co. St. Ry. Co...... 9 10 Thomson. Houston. WI hi aK Bis eee Ri = 148 gs Sa ko 9 6| Thomson- Houston. 
Allegheny, Pa... .... Obs'rvat'y Hill Pass. Ry. Co. 3.7 6 Bentley-Knight. Wik ta, a 2 * Wilkesba ` ve Sub y b a | i 
Alliance, Ohio........ Alliance St. Ry. Co...... .. 2 3| Thomson-Houston. esbarre, Pa...... 8 es Rail ‘ Go Bros 9 RS 8 
Ansonia, Conn Derby Horse Ry. Coo. 4 4| Thomson-Houston. f Street Railway Co ...... prague. 

W 7 Wilmington, Del..... Wilmington City Ry. Co...| 8 8| Sprague. 
Appleton, Wis........ Ap. Electric St. Ry. Co.. 5.5 6| Van Depoele. Wind Ont Windsor Elec St. Ry. Co 2 2} Van Depoele 
Asbury Park, Ned cc! Seas hore Eie te E Co a sf pate FF FF a 8 

eville, N. C....... Asheville Street Railway...| 3. prague. Total—Roads....... .. 107 
Atlantic Cit „N. J... | Pennsylvania R. R. Co 6.5 | 16! Sprague. 40 Miles 636. 5 
Baltimore, Md........ Balt. Union Pass. Ry. Co.. 2 4 Daft. 40 Motor Carz 1063 
Bangor, Me........... 55 Street Railway Co.. 5 5 Thomson-Houston 
Bay Ridge, Md... Bay Ridge Electric R. R... 2 2| Sprague. 
Binghamton, N. V.. Washington St., Asylum & Constructing or Under Contract. 
Park R. RK... 44 Sprague. — 2 2 ET ae 
Boston, Mass. pene po St. By mare Har. 8 e a Operating 2 jS S 
vard Square Branch. 1 J omson-Houston. Location. & 2 System. 
Brockton, Mass....... East Side Street Ry. Co....; 4 4| Sprague. Company. g2 Ze i 
Buffalo, N. .. .. Buffalo, St. Ry. Co..... ... 2.5 | 4| Sprague. ü E a E a 
Cincinnati, W. Cinc. & Inclined Plane Ry... 6 20 Sprague. Adrian, Mich...... .... Adrian City Belt Line Elec. | 
Cincinnati, Oo Colerain Ave. Ry. Co. 5 | 12 Thomson-Houston. < | BY. Co... 5 3, k Rae. ae 
\ 6) Sprague. Albany, N. Y......... Dany Ry. Co. Thomson- Houston. 
Chattanooga, Tenn... Chat. Elec. St. Ry. Co ..... 5 2 Thomson-Houston. Attleboro: Mass...... No. Attleboro & Wrentham 
| | St. Ry: CO ssw: uis st aes 8 3| Thomson Houston. 
Cleveland, Ohio East Cleveland Railroad Co. 12 50| Sprague. Americus, G a. ‘Americus St. Ry. Coo 5.5 4; Thomson -Houston 
Cleveland, O.......... Brooklyn St. Ry. Co .... .. 10 | 36) Thomson-Houston. Auburn, N. Y......... Auburn Electric Ry. Co.. 3 3 Thomson-Houston. 
Columbus, Ohio. ..... Columbus Consolidated St. | Boston, Mass. West End St. Ry. Co., City 
Railway Co..... e 2| Short. Line, Boylston & Beacon 
Crescent Beach, Mass. Lynn & Boston St. Ry. Co.) 1 | 1; Thomson-Houston. Streetgss 191 218 Thomson Houston. 
Davenport, Iowa. Davenp'rt Cent. St. Ry. Co. 3.5 6 Sprague. Canton, O........ „ leeren! Se 6 G! Sprague. 
Danville, Va. ... .... Danville St. C. Co 2 6 Thomson-Houston. Cincinnati, Oo. Cincinnati St. Ry. Co 2.7 € Thomson Houston. 
Dayton, Ohio White Line St. R. R. Co.. 9 12) Van Depoele. Cincinnati, Ohio.. Mt. Adams & Eden Park | 
Decatur, III. Citizen’s Electric St. Ry....| 5 | 8| Thomson-Houston. ' Inclined Railway Co. 4 TA Thomson-Houstov. 
Decatur, Ill. ... .... Decatur Electric St. Ry. . 3 1| Nat.Elec.Tract.Co. Chattanooga, Tenn...'Chattan’ga Elec. St. Ry. Co. 2 Thomson- Houston. 
Des Moines, Iowa .. . Des Moines Elect. Ry. CO. . 10 19 Jhomson-Houston. Cleveland, O.. B'way & Newblugh St. Ry. 10 af Sprague. 
Detroit, Mich... - Detroit Electric Ry. Co. 4 2 Van Depoele. Cleveland, O.......... East Cleveland St. R. R., | 
Detroit, Mich......... Highland Park Ry. Co... 3.5 4! Fisher. | Prospect St Line........ | 5 24. Sprague. 
Easton. Pa............ ‘Lafayette Traction Co..... 1 2| Daft. Dallas, Texas West Dallas St. R. R. 3 2 Sprague 
Eau Claire, Wis .. Eau Claire St. Ry........... 5 6| Sprague. Dayton, O............ Soldier's Home R. R. 5 2, Sprague. 
Erie, PIB... . Erie 9 Pass. R. R. Co.. 12 15 Sprague. Detroit, Mich...... ;...E.Detr't& Grosse Pointe Ry 8 Nat.Elec.Tract.Co. 
Fort Gratiot, Mich... Gratiot Electric Railway.. 2 2 Van Depoele. Detroit, Mich .... .. . Detroit City Railway, Mac . 
Harrisburg, Pa East Har'sb'rg Pass. Ry. Co. 7.5 10 Sprague. | Street line........ er ey ee. Nat. Elec. Tract. Co. 
b 1| Thomson-Houston. Detroit, Mich ........ Detroit, Rouge River & 
Hartford, Conn Hartford and Weathersfleld | Dearborn R. R . . 1 10 Sprague: 
, Horse Railroad Co. 3 3| Sprague. Denver, Col Univ'y Park Ry. & Elec. Co. 4 3! Thomson - Houston. 
Huntington, W. Va.. Huntingt'n Elec. St. Ry. Co. 3.5 2 Short Denver, Col. So. Denver Cable Co 2 2 Sprague. 
Ithaca, N. Y.. ....... Ithaca Street Railway 00. 1 21 Daft. Denver, Col. Denver Tramway Co. 5 16. Thomson - Houston. 
Jamaica, N. Y........ Jamaica & Brooklyn R. R. 9 10˙ Van Depoele. Dubuque, aa Key City Electric Ry... 2 . 
Kansas City, Mo. . .. Vine St. Ry................ 3 6 Thomson-Houston. Elkhardt, Ind.,....... Citizens Street Railway....: 7 Nat. Elec. Tract. Co. 
Kansas City, Mo......' Metropolitan St. Ry. Co. 5.5 12 Thomson- Houston. Fort Worth, Texas.. Fort Worth City Ry. Co.. . 10 Nat. Elec. Tract. Co. 
Lafayette, Ind.. ..... Lafayette Street Ry. Co.. 3 9| Sprague. Fort Worth, Texas. .. Fort Worth L'd & St. Ry. Co. 15 Nat. Elec. Tract. Co. 
Laredo, Texas. . Laredo City R. .. 4 | 4! Sprague. Joliet, Ill.. Joliet St. R aulaan. 3 Thomson Houston. 
Lima, Ohio.. ........ The Lima Street Railway Kansas City.......... No. East St. Ry. Co. z 10 Tbomson- Houston. 
Notor and Power Co 6 | 7 Van Depoele. Kearney, Neb... .... Kearney St. Ry. Co........ 8 2 Thomson- Houston. 
Los Angelos, Cal... Los Angelos Elec. Ry. Co. 5 4, Daft. Knoxville, Tenn...... Knoxville St. R. R. Co 2 5 Thomson- Houston. 
Louisville, Ky........ Central Pass, Ry: CO.. ig 12 Thomson-Houston. Long Island City, N. V. Long Island City & Newton ö 
Lynn, Mass .......... Lynn & Boston Ry. Co. Electric R. R.. n. 3 | 2! Sprague. 
(Crescent Beach) | 1 1 Thomson-Houston. Lynn, Mass........... Belt Line Ry. Co. 4.5 4, Thomson-Houston. 
Lynn, Mass Lynn & Boston R. R. Co. Moline, Il............ Moline St. R. RK... 21 2 Sprague. 
(Highland Line)). | 2 8, Thomson-Houston. Macon, Ga ........... Macon City & Sub'n Ry. Co. 6.25 8 Thomson-Houston. 
Lynn, Mass.......... Lynn & Boston R. R. Co.. Manchester, va Richmond & Man. Ry. CO.. 3.5 10 1 
| (Nahant Line))... . 1 Thomson- Houston. Milwaukee Milwaukee Cable Co. 5 12 Thomson- Houston. 
Lynn, Mass........... L. & B. R. R. Myrtle St. Line! 3 5 Thomson-Houston. Milwaukee. Wiss West Side R. RK 7 | 10 Sprague. 
Mansfield, Ohio Mansfield Elec. St. Ry. Co.| 4.5 5 Daft. Minneapolis, Minn... Minneapolis Street Ry. Co. 6.5 6! Sprague. 
Marlboro, Mass.. . Marlboro St. Ry. Coo. 3 4 Sprague. Minneapolis, Minn... Minneapolis St. Ry. Co.... 8 10 Thomson-Houston, 
Meriden, Conn New Horse Railroad....... 5 12 Daft. Muskegon, Mich...... Muskegon Elec. Ry. Co..... 4.5 5 Short. 
Meriden, Conn....... Meriden Horse R. R. Co....| 5 12, Daft. Nashville, Tenn...... So. Nashville St. R. R. Co. 6 10 Sprague. 
Nashville, Tenn...... McGavock & Mt. Vernon Nashville, Tenn......, Nashville & Edgefield R. R 6 10 Sprague. 
St RRR n seneni 26 Thomson-Houstor. Nashville, Tenn City Elect. St. Ry....... ... 3.5 6, Thomson-Houston. 
Newark, N. U Essex Co. Pass. Ry. Co... 2. 4 Daft. Nashville, Tenn Nashville St. R. R.. 5 & Sprague. 
New York, N. . N. X. & Harlem (Fourth | Newton, Mass........ Newton St. Ry. Co. 8 10 Thomson-Houston. 
| Avenue) R. R Co 18.5 10 Julien. Newark, o. Newark & Granville St. Ry. 5 1 Sp e. 
New Orleans, La...... E E 8 1; Daft m'tr and Git- New York, N. L... North & East River Ry. Co. 3 2 Bentley-Knight. 
` son st'ge battery. Ontario, Cal... . Ont. & S. Ant. Hei'ts Ry. Co. § 4 Daft. 
Newport, R. I.. e St. Ry. Co 4.5 6 Thomson- Houston. Passaic, N. J.. Passaic St. Ry........0. «0. 3 3 Thomson- Houston 
Newburyport, Mass.. New upon & Amesbur Piqua, o Piqua Electric R. R.. 3.5 4; Sprague. 
Horse Ry. Co 6 2 Thomson-Houston. Pittsburgh, Pa....... Federal Street & Pleasant: i 
North Adams, Mass... Hoosac Valley Street Ry... 5 6 Thomson-Houston. Valley R. R ..... 31 Sprague. 
Omaha, Neb.......... Omaha & Council Bluffs Pittsburgh, Pa........ Pittsburgh Suburban Rapid 
f | Railway and Bridge Co.. 14 24 Thomson- Houston. Transit Co. eee 3 Dar. 
Omaha, Neb.......... Omaha Motor Ry. Co...... 26 80 Thomson- Houston. Pittsburgh, Pa ...... Squirrel Hill R. R.... 3% 5 = in ei 
Omaha, Neb ......... Omaha Horse R. R... 10 20 Sprague. Pittsburgh, Pa........ Second Ave. Pass. Ry. Co..'10 10, Thomson-Houston- 
Omaha, Neb.......... Omaha & Co nell Appar 4 2 Sprague. Plattsmouth, Neb... |Plattsmouth Electric R. R 2 2 Sprague. 
Ottawa, III. Ottawa Electric St. Ry. Co. 8 8' Thomson-Houston. Port Chester. N. Y... P. G. & Rve Bch St. Ry. Co. 3 — aft. 
Ottumwa, Ia Ottumwa St. Ry. Co 5 4 Thomson-Houston. Portland, Oregou.... Metropolitan R. R... 3 7 Sprague. 
Peoria, Ill............ ‘Central Ry. Co. . 10 15, Thomson-Houston, Portland, Ore........ Willamette Bridge Co......| 1.5 5 Sprague. 
Plymouth, Mass.. . Plym'th & Kingston Ry. CO. 4.5 3 Thomson-Houston. Portland, Ore......... Multnomah R. R... e 10, Sprague. 
Port Huron, Mich..... Port Huron Electric Ry... 4 6! Van Depoele. Portland, Ore........ Woodst’ck & Waverly Elec. 
uincy, Mass. ... . Quincy & Boston St. Ry....| 9 4: Thomson-Houston. RY CO ucadies „ . 5.25 4 Thomson-Houston. 
ing, Pa........... tast Reading R. R. Co 2 4| Sprague. Red Bank. N. J.. Red Bank & Seabright Ry. 5 8 Thomson- Houston 
Revere, Mass Boston & Revere Elec. St. St. Louis, Mo . . . St. Louis Bridge Co 2 4 Thomson. Houston. 
| CFF 4 5 Thomson-Houston. St. Louis, Mo Union Depot Ry............ 10 | 30, Thomson-Houstoo. 
Richmond, Va. The Richmond Union Pass. St. Paul, Minn St. Paul City Ry........... 51 | 20 Thomson-Houston. 
Railway Co 1 40 Sprague. St. Paul, Minn St. Paul & Minneapolis Ry. 20 20 Tdmson - Houson. 
Richmond, Ind... Richmond St. Ry. Co...... 4 6 Thomson Houston, Salem, Mass ........ Naumkeag St. Ry........... 6| Thomson- Houston. 
Rochester, N. KK Rochester Electric Ry. Co. 7 9 Thomson - Houston. San Jose, Cal. San Jose & Santa Clara R. j 
Salt Lake, Utah...... Salt Lake City R. R. Co... | 6.5 20 Sprague. VC 9 RRR 
Salem, Maas Naumkeag Street Ry. Co. 2 6| Sprague. Sarat ga Springs. N. v. Saratoga Electric Ry. Co.. 2 2 Thomson-Houstoo. 
San Diego, Call. San Diego Street Ry. Co.. 9 4 Henry. Sault Ste. Marie, Mich Sault Ste. Marie St. Ry. Co. 2 | Fisher. 
Seattle, Wash. Ter... Seattle Electric ilway Scranton, Pa......... Hillside Coal Coo. 1 1 Thomson · Houston 

2 and Power Co............ 5 | 13| Thomson- Houston. Sioux City, Dak. ....|Sioux City St. Ry ..... % | 12) Sprague. 

St. Catherine’s, Ont... St. Catherine's, Merritton & Sherman, Tex........|College Park Elec. Belt Line 4 b| Sprague. 

| Thorold Street Ry. Co.. 7 10 Van Depoele South St. Paul, Minn. So. St. P. Rapid Transit Co. & | 10; Sprague. 
St. Joseph, Mo........ St. Jos. Union Pass. Ry. Co. 6 14 Sprague Spokane Falls, W. T.. Ross Park St. Ry. Co.. 7.50! 6 Thomson - Houston 
St. Joseph, Mo Wyatt Park Railway Co... 10 6| Sprague. Springfield, Mo... .. : mer. 
St. Joseph, Mo. Wyatt Park Ry. Co. (North. Sterling, Ill. Union Electric R. R. 6 7| Sprague. 

ern Division)) 4.5 12 Sprague. Sunbury, Pa. ........ Sunbury& N'th'land Ry. Co. 3 3i Daft. 
St. beer an Mo: ornate’ | le's R. R. Co........... 10 | 18| Sprague. Tacoma, Wash. Ter. . Pacific Ave. St. RR. 6 8 Sprague. . 
St. Louis, sae „Lin ell Ave. R. R...... 5.5 12 Sprague. Tacoma, Wash. Ter. Tacoma Ave. St. Ry. OOo. 2 Sprague. 
St. Louis, Mo.......... So. Broadway Line......... 3 13| Short. Toronto, Ont. ... ..|Metropolitan St. Rr... 3 omson- Houston 
Scranton, Pa......... The People’s Street Ry... 12 20! Sprague. Vancouver Island .. | Victoria Electric St. Ry. Co. 4 mson-Ħ 
Scranton, Pa.......... ‘Scranton Suburban Ry. Co. 5 10 Thomson-Houston. Victoria, B. COC. Natl. Elec. Tram. & Ltg. Co. 4 Thomson · Houston 
Scranton, Pa.......... Nay Aug Cross-Town Ry...| 1.5 3i Thomson-Houston. Washington, D.C....|Georget’wn, Tenalleytown| ` 
Scranton, Pa ......... Scranton Passe Ry....| 2 4j Thomson-Houston. St. . 80 nitens 6 
Southington, Conn. .. Southington & Plants ville Wilkesbarre, Pa Wilkesb're & W. Side R. R. 4 

Ex, Ce. ꝗͥ . 2| Thomson-Houston, Worcester, Mass Worcester & e a: 3.7 

Syracuse N. Y.......: Third Ward ot. Ry. Co. 4 8| Thomson-Houston. West Bay City. Mich. WestBay City Elec. Ry. Co.. 5 
Steubenville, Ohio.. . Steubenville Elec. Ry. CO. 2.8 8 B 0. Youngstown, O . Electric R. R... TOTE: a 
Rtillwater. Minn.. Stillwater Flactric S RY IS 8! Sprague, = = 
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MISCELLANEOUS. 


In the United States Supreme Court on November 4, a decision 
was rendered in the appealed case of Brush vs. Condit, affirming 
the decision of the Circuit Court in favor of the defendants. 
This suit was, in fact, a suit by the Brush Electric Co. against the 
United States Electric Lighting Co., alleging infringement of 
reissued patent No. 8,718 of Charles F. Brush, for ring-clutch 
mechanism for electric arc lamps. The opinion of the lower 
Court may be found in vol. „ page „ of the ELECTRICAL 
ENGINEER. The patent was declared void by reason of prior pub- 
lic use at the Wallace factory in Ansonia, Conn., of the arc lamp 
invented and constructed by Charles H. Hayes, which was, how- 
ever, operated but a few weeks and was then thrown aside. It 
was, nevertheless, found by the Court that this use was sufficient 
to invalidate the patent, and this view of the case is now con- 
curred in by the Supreme Court, and the Brush patent accord- 
ingly becomes void. 

In the Brush-Julien suit relating to the construction of storage 
batteries, the Electrical Accumulator Co. has moved for an inter- 
vention alleging collusion between the litigants, it being claimed, 
probably not without substantial reason, that a coalition of some 
sort has been entered into between the Brush and Julien com- 
panies. At the time of going to press Judge Coxe had not 
decided the motion. 

In the old case of the Edison Electric Light Co. against the 
United States Electric Lighting Co., known as the high resistance 
carbon filament case, the complainants are still taking testimony 
in support of their prima facie case. Nothing has been done 
during the past month in the other cases pending between the 
same parties. 


INVENTORS’ RECORD. 


CLASSIFIED LIST OF UNITED STATES ELECTRICAL PATENTS. 
From October 22 to November 12, 1889 (inclusive). 


Alarms and Signals: - Electric Signaling Apparatus, W. E. Decrow, 418,436, 
Annunciator, F. E. Fisher, 418,501. Thermostatic Alarm, C. H. Shaffer. 
413,568, October 2. Electric Fire Signal, C. B. Head, 414,155, October 29. 
Thermostat, H. E. Thompson, 414,267. Burglar Alarm, A. A. Goucher, 
414,308. Tell. Tals Apparatus for Ship Telegraphs, W. T. W. Thackeray and 
I. Hurn, 414,343. Electric Bell, E. Cox-Walker and A. A. C. Swinton, 414,612, 
November 5. Alarm Attachment for Gas Burners, E. L. Harrison, 414,888. 
Annunciator, A. T. Hess, 415,182, November 12. 


Clocks :—Electric Pendulum-Driven Clock, M. L. M. Hussey, 418,281. 
Regulator for Pendulum Clocks, J. H. Gerry,-413,340, October 22. 


Conductors, Insulators and Conduits :—Underground Conduit, G. H. 
Warde, 413,215, October 22. Conduit for Electric Wires, J. W. Richards 
and J. B. Hall, 414,327, November 5. Conduit for Underground Wires, H. 
B. Camp, 414,970. Method of Ventilating Subways, I. LaR. Johnson, 415,110, 
November 12. 


Electric 


Distribution :—Electric Regulator, W. Hochhausen, 413,279. System of 
Electrical Distribution, E. Thomson and E. W. Rice, Jr., 413,203. Method 
of Obtaining Direct from Alternating Currents, N. Tesla, 418,353. Trans- 
former or Converter for Alternating Electric Currents, L. Paget, 413,810, 
October 22. Electric Current Regulator, F. Thone, 413,984. Electric Regu- 
lator, L. Gutmann, 414,043, October 29. Electricul Regulating Apparatus, 
H. J. Conant, 414,191. ZIron-Cased Induction Coil for Alternating Current 
Transfer, E. Thomson, 414,266. System of Electrical Distribution by 
Alternating Currents, J. Hopkinson, 414,541, November 5. Electric Motor 
Support, S. H. Short, 415,070, November 12. 


Dynamos and Motors :—Switch for Dynamo-Electric Machines, W. Hoch- 
hausen, 413,280. Dynamo-Electric Machine, R. Eickemeyer, 413,337 and 
413,363. October 22. Alternate Current Induction Motor, C. J. Van 
Depoele, 413,986. Method of Regulating Electric Motors, M. Immisch, 
414,052, October 29. Ring Armature for Electric Generators, G. Pfann- 
kuche, 414,245. Time-Recording Device for Dynamo-Electric Machines, H. 
C. Spaulding, 414,339. Dynamo-Electric Machine, W. Seafert, 414,659, 
November 5. Electric-Fun Motor, P. Diehl, 414,757, Electric Motor Fan, 
same, 414,758. Dynamo-Hlectric Machine, H. Geisenhonor, 414,900, November 
12. 


Galvanic Batteries ;—Galvanic Battery Compound, W. P. Kookogey, 413.345. 
Process of Manufacturing Battery Zincs, F. F. Eggers, 413,488, October 22, 
Diaphragm for Galvanic Batteries, I. I.. Roberts, 414,081, October 29. 
Electric Battery, C. A. Hussey, 414,220. Battery Carbon, same, 414,317. 
Electric Battery, same, 414, 318; J. A. Barrett, 414,627, November 5. 


Ignition: Automatic Circuit Making and Breaking Mechanism for Gas 
Lighting, W. W. Estabrook, 414,768, November 12. 


Lamps and Appurtenances :—Electric Car Lighting, S. H. Barrett, 413, 160, 
Holding Attachment for Arc-Lamps, T. H. Brady, 413,220. Incandescent 
Lamp, E. F. Gennert, 413,442. Electric Lamp, J. T. Van Gestel, 413, 686. 
October 22. Arc Lamp. F. W. R. Seifert, 414,130; F. G. Chapman and F. M. 
Dearing, 414,141, October 29. Electric Light Post, P. J. Dinn, 414,686. Incan- 
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descent Electric Lamp, G. W. Wilson, 414,741 and 414,742. Cut-Out for 
Incandescent Lamps, T. D. Bottome, 414,792. Electric Light Support, A. 
Dawes, 414,798. Incandescent Lamp Socket, S. Rodman, Jr., 414,922. Street 
Lamp Post for Electric Lamps, F. U. Adams, 414,933, November 12. 


Measurement: Electric Measuring Instrument, E. Thomson, 413, 292, October 
22. Galvanometer, A. M. Ritchie, 413,812, October 29; J. E. Lockwood. 
414.422. Meter for Alternating Electric Currents, O. B. Shallenberger, 
414,595, November 5. 


Medical and Surgical :—Galvanic Belt, W. Laughton, 414,668, November 5. 


Metal Working :—Apparatus for Obtaining Sheets of Metal by Electro 
Deposition, C. C. Coffin, 415,024, November 12. 


Miscellaneous: Automatic Recording Compass, C. O. Farciot, 418,250. Fire 
Escape, O. T. Welch, 418,270. Phonograph, W. W. Jacques, 413,282. 
Weighing Apparatus, W. Snelgrove, 413,331. Magnetic Gauge for Testing 
the Magnetic Conductivity of Metals, W. Eickemeyer, 418,338 Electro- 
Magnet, D. S. McElroy, 413,411. Electric Switch, R. C. Hull, 413.512. 
Revolving Tower Fortification, T. R. Timby, 418,581, October 22. Multiple 
Thermal Cut-Out, A. Wurts, 418,708. Metallice Circuit, H. F. Campbell, 
418,707. Electric Safety-Lamp for Miners, T. Coad, 413,708. Method of 
Automatically Closingan Interrupted Electric Circuit, L. Schaefer, 418,735. 
Anti-Induction System, J. O. Stockwell and A. Barrett, 418,795. Combined 
Binding Post and Thermal Cut-Out, H. C. Root, 413,818. Zleetrice Stop- 
Motion for Twisting Machines, etc., V. I. Cumnock, 414,025. Electric 
Current Indicator, G. Pfannkuche, 414,076, October 29. Electric-Resistance 
Indicating Device, C. D. Haskins and C. E. Scribner, 414,310. Lightning 
Arrester, C. Wirt, 414,336. Hafrix- Making Machine, G. A. Goodson, 414,399 
and 414,400. Lightning Arrester, C. I. Young, 414,624. Induction Coit 
Apparatus, J. A. Barrett, 414,626. Device for Converting Motion, G. A. 
Goodson, 414,637, November 5. Electro-Mechanical Tripping Machine, T. F. 
Gaynor, 414,695. Electric Heater, M. B. Leonard, 414,714. Phonogram 
Blank, T. A. Edison, 414,759. Phonograph, same, 414,760. Phonogram 
Blank, same, 414,761. Sight-Exzhibiting Machine, F. Euphrat, 414,764. 
Clamp for Holding Articles to be Electro-Plated, W. A. Dunlap, 414,860. 
Electric-Current Indicator, J. F. Mehren, 414,866. Electric Indicator, F. E. 
Morgan, 414,868; D. W. Edgecomb and C. A. Terry, 414,879. Manufacture 
of White Lead, T. D. Bottome, 414,935. Method of Utilizing Natural 
Electric Energy, M. W. Dewey, 414,913. Mechanical Cut-Out, J. W. Batter- 
shall, 414,966. Temperature-Regulating Apparatus, D. W. Thompson, 
415,007, November 12. 


Railways and Appliances: Contact Trolley for Electric Railway Cars, J. 
Mitchell, 418,287. Conduit for Electric Railways, E. Thomson, 413,204. 
Railway Train Signal, D. S. McElroy, 413,409. Electro-Magnetic Railway 
Signal, same, 413,410. Electrically Operated Railway Switch, same, 418,412. 
Electric Railway, R. M. Hunter, 418,60!. Electric Railway System, M. 
Wheless, 413,637, October 22. Conduit for Electric Railways, C. P. Poole, 
413,781. Device for Suspending Electric Conductors for Electric Railways, 
T. E. Adams, 413,818. Electric Train Signal, W. Winder, 413,879. Truck 
for Cable or Electric Cars, S. A. Bemis, 418,890. Brake for Electric Cars, L. 
Pfingst, 413,960. Electric Railway, R. M. Hunter, 414,049 and 414,050; F. J. 
Sprague and P. F. O'Shaughnessy, 414.172, October 29. Tower Wagon for 
Electric Street Car Service, T. L. Johnson, 414,222, Switch for Electric 
Motor Trolleys, W. Christy, 414,289. Electric Signal and Brake Device, J. 
F. and C. A. Cox, 414,295. Electric Train Brake System, H. W. Leonard, 
414,418. Brake for Electric-Car Trucks, L. Pfingst and S. A. Bemis, 414,573. 
Trolley for Electric Railways, J. M. Reams, 414,588. Spring Switch for 
Overhead Electric Conductors, C. J. Van Depoele, 414,609. Electric Railway 
Signal, W. P. Kookogey, 414,615, November 5, and 414,773. Combined 
Electro-Magnetic Brake and Traction-Increasing Device, E. E. Ries, 414,996 
Electric Locomotor, J. R. Finney, 415,165, November 12. 


Secondary Batteries :— Mold for Casting the Plates of Storage Batteries, W. 
Shapleigh, 418,308. Secondary Battery, R. Eickemeyer, 413,339, October 2. 
Machine for the Manufacture of Secondary Battery Plates, H. H. Car- 
penter, 414,288. Secondary Battery, H. G. Osburn, 414, 438, November 5; 
W. Roberts, 414,953, November 12. 


Telegraphs: — Telegraph -Key, E. S. Crull, 418,848, October 29. Quadruplez 
Telegraph, C. P. Carr, 414,492, November 5. A 


Telephones and Appliances :—Central Station Calling Apparatus, I. H. 
Farnham, 418,276. Telephone Receiver, C. Selden, 413,308, October 22. Tele- 
phone Diaphragm, A. W. Hall, 413,782. Electric Mechanism for Operating 
Telephone Call-Bells, F. W. A. Schneider, 414,085. Telephone Supporting 
Device, S. J. Adams, 414,182. Mechanical Telephone Exchange, G. F. 
Shaver, 414,170, October 29. Mechanical Telephone, J. C. Bates, 414,280, 
November 5. Telephone Receiver Holder, H. M. Wilson, 414,961, November 12. 


EXPIRING PATENTS. 
Patents relating to Electricity which becomes Public Property in December, 1889. 
Reported by F. B. Brock, Patent Attorney, 639 F. streel, Washington, D. C. 


Insulator, H. J. Rogers, 133,595, December 8, 1872. Key, J. Olmsted, 133.7 
December 10, 1872. Electrical Tool, T. A. Edison, 188,841, December 10, 1872. 
Electro-Magnet, W. E. Davis, 183,968, December 17, 1872 Annunclator. O. 


Hagendorf, 134,058, December 17, 1872. Telegraph, H. Highton, 184,140, December 
24, 1872. Railway Car Telegraph, R. K. Boyle, 181,246, December 21, 1872. 
Battery, A. G. Davis, 184,864, December 31, 1872. 
J. Smith, 134,493, December 31, 1872. 


Electrical Boat Steering, H. 
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PATENT OF FICE. 


Edward P. Thompson, Specialist, 


Attorney in Soliciting Domestic and Foreign Patents for Electrical Inventions, 
(000 in (235 cases ELECTRICAL- I OOO in 1235. | 


Nos. 3, 5, 7 29 BEEKMAN STREET, NEW YORK. 


Cable Address:—OSCULATRIX, NEW YORK. 


SPECIMEN DRAWINGS Forming Part of Cases Prepared and Prosecuted by EDWARD P. THOMPSON. 


SSS „„, 
= Ys . ‘ 7 V 
IE R 


7 


a 


“ Applicants are advised to employ competent artists to make their drawings.“ 
“The character of each original drawing must be brought as nearly as. possible to a uniform {standard of 
excellence.“ —RuLres or Practice, U. S. PATENT OFFICE. 
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THE AMERICAN BELL TELEPHONE CO. 


95 MILK STREET, BOSTON, MASS. 


(December, 1888. 


This Company owns the Letters Patent granted to Alexander Graham Bell, March 7th, 
1876, No. 174,465, and January 3oth, 1877, No. 186,787. 

The transmission of Speech by all known forms of Electric Speaking Telephones infringes 
the right secured to this Company by the above patents, and renders each individual user of 
telephones not furnished by it or its licensees responsible for such unlawful use, and all the 


consequences thereof, and liable to suit therefor. 


CHARLES E. LEE, 


Heat Regulators, Annunciators, Thermostats, 
Bells, etc., 2-Call Indicating Bell, 
Self-Setting, $2.00. 


Nos. 189-191 WEST MAIN STREET, 
ROCHESTER, N. Y. 


PEARCE & JONES, 


MANUFACTURERS OF 


Telegraph & Electrical Instruments 


And BATTERIES. 


Dealers in Tel h, Telephone and Electric Light 
Supplies, Send for dees 


79 John sites New York. 


Ostrander s Slide Whistles. 


W. R. OSTRANDER & CO., 
Manufacturers and Dealers in 


Speaking Tubes, Whistles, Oral, Elec- 
tric and Pneumatic Annunciators, 
Electric, Pneumatic and 
Mechanical Bells. 


Estimates eee Send for cata 
ogue. 
21 & 23 Ann Street, N. Y. 


— s>- THE <> 


Shaver Multiplex Telephone 


CAPACITY FOR PRIVATE LINES 2 MILES, 


TRUNK LINES comprising a os of 
Telephones upon one circuit, and EX- 
CHANGES for short lines eee direct 
one station with another. Theonly Mechani- 
cal Telephone which works TAAA rain and 
wind storms. AGENTS WANTE 


THE SHAVER CORPORATION, 
No. 78 CORTLANDT STREET, NEW YORE. 


Le Moniteur des Inventions 
industrielles. 


15th Year. 
6 BOULEVARD DE STRASBOURG, PARIS. 


Sixteen Pages, Half-Monthly; Illustrated. 


SUBSCRIPTION : 
$1.50 Yearly ; 85c. Half-Yearly. Post Free. 


Contains the Catalogue of French Patents. 
Details Gratis the New Inventions of its Subscribers, 


Review for Inventors, Manufacturers and Capitalists. 


Post Stamps taken 


UNION PORCELAIN WORKS, 


300 ECKFORD STREET, 


NOTICE TO THE TRADE: 
> A. L. BOCART, 
22 Union Square, N. T., 


is the sole owner of U. S. 
Patents. covering ce 
Electrical Gas- Lighting 
Burners, Cut-offs, Burglar 
Alarm, Gas-Lighting At- 
tachments, and other elec- 
trical appliances connected 
therewith, all of which are 
manufactured exclusively 
| by him and are sold to the 
| trade on the most favorable 
terms. EXPERTS will use 
none other, on account of 
their superior workman- 
ship, and practical utility. 

Suits * now pending in 
the U. Circuit Courts 
against r of the 
Bogart Patents in the cities 
of New York, Philadelphia 
| and Boston. 

Illustrated Circulars, 
price-lists and discount 
| sheets forwarded to the 

Auto- trade on application ac- 
| matic. „ with business 


Barth- 


Telegraph ana Electrical 


Medical Batteries, PPLI) Models, Experi 
mental Wick, end fine brass castings. Sen 8 
ontaiogua ©» E. JONES & BRO. Cincinnati, o 


important t^ us that you mention this paper. 


THE “”ELCIN” TELEPHONE 

for Private Lines. e ayiee eer by r 

celled by none ! The on 

ephone which “ Fills the bu 2 5 

for eS ee circular ELGIN TELE. 
NE „ Elgin, Kane Co., III., U. S. A. 


POCKET CALVANOMETER. 


For use by Telephone Linemen, &c. 


The size of a Waterbury Watch. 


GREENPOINT, N. 
MANUFACTURERS OF 


HARD | PORCELAIN INSULATORS 


LARGE AND SMALL, 


Telegraph, Telephone 


AND 


ELECTRIC WORK. 


RICES, &C.[FROM THE 
WOODHOUSE a & RAWSON UNITED, Limited, 
11 Queen Victoria Street, London, Eng. 
280 Page List mailed for 30 cents. 


THE ELECTRICAL 


Deoember, 1889.] 


ENGINEER. 


SP JOHN SAUNDERS 


2 => Successor to SAUNDERS, [VES 4 CO, 
PORTER 


© ions 


And other Precious Stones. 


— Manufacturer of Diamond Jerte Iry. 


2 —. Lane, cor. Nassau St., New York. 


Standard Electrical Test instruments 


a a ne eh DO he ee Dd oe eee 


AYRTON & PERRY’S NEW SPRING AM- 
METERS and VOLTMETERS. 


EDELMAN, HARTMANN & CO.S’ Galvano- 
meters, Bridges and Rheostats by all the 
prominent makers. Call and examine. 


JAMES W. QUEEN & CO., 
daa CHESTNUT STREET, - PHILADELPHIA. 


THE EMPIRE CITY ELECTRIC CO, 


No. 15 DEY STREET, NEW YORK. 


MANUFACTURERS OF 


Telephone, Telegraph, 
ELECTRIC - LIGHT.: SUPPLIES. 


RTT FOR PRI ODS. 


RUSSELL & ERWIN MANUFACTURING COMPANY, 


NEW BRITAIN, CONN., NEW YORK AND PHILADELPHIA, 


1 HT 


MANUFACTURERS OF 


Iron, Brass and Bronze Metal Wood and Machine Screw: 
for Electrical and other Special Work. 
ALSO 


BELLS, BELL PULLS AND PUSH BUTTONS. 


J. H. BUNNELL & CO. 


106 & 108 Liberty St., New York. 


Telegraph Instruments, A nnunciators, 


Batteries, Bells and Electrical Supplies. 


The Largest Stock and Best Variety of Main Line and Short Line Instruments 
in any American Establishment. 


t SEND FOR LATEST ILLUSTRATED CATALOGUE FOR 


JANUARY, 1888, 


FREE; also, Manual of Instruction for Learners of Telegraphy, FREE to any address. 


Ard 


MACHINE ES | FoR 
ARG AND/INCANDESCENT ELECTRIC 

UG ING, ELEGTRO=PLATING, AND 
FOR EXPERIMENTALUSE. ALSO MOTORS. 


—̃—z .. —— —— — ͤ— äẽä— . — bm 
DIRECT READING Am-meters and Volt- meters. 
(A. K. EATON’S PATENT.) 


a = ALSO — = 
ELECTRICAL INSTRUMENTS of all kinds 
Manufactured and for sale by 

A. K. EATON, 191 Fulton &t., Brooklyn, N. 3 


eg ae ee ee S 
Pat. nb 2. 1884 8 A. T. SMITH’S 


7 N New Patented 
= -5 Electric Lava Gas Tip. 
Duk = A Cheapest and Best in 


For Multiple Lighting. 
BEND FOR PRICES TO 


LIVERPOOL 


AND 
LONDON AND GLOBE 
INSURANCE, CO. 


WII LIAN & Prive Sre.. New Yory 


W. H. COLE, 


Electrical - Engineer, 


$21 EAST 14th ST, 


NEW YORK CITY. 


Electric Light and Railroad Oonstruction a 
Specialty. Reliable Expert Measure- 
ments, Tests and Reports Made. 

Ten Yours’ Active Experience. 
Correspondence Solicited. 


CHARLES H. HINDS, 
Manufacturing Electrician. 


Frictional Electric Machines and Burn 
for > eee pe dae oh by the Multiple Sy- 
tem for Public Buildings, etc. 


8 Liberal discount to the trade 
418 W. 2ith STREET, NEW YORK. 


A. T. SMITH, 6 W.14th B-a N. J. 3 


1889, 


[ December, 


THE ELECTRICAL ENGINEER. 


INDOLE)» of pua g 


an Hano% | 


NVA S 


lama s: 
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FRANKLIN 8. CARTER, Cuas. M. Wixi. E. Warp Wurms. 
ESTABLISHED 1867, 


PARTRICK & CARTER, 


MANUFACTURERS AND DEALERS IN 


OD TELECRAPH, 
ELECTRICAL SUPPLIES 22... soretes 
LIT ELECTRIC LICHT, Etc. 


114 South Second Street, Philadelphia, Pa. 


SOLE PROPRIETORS OF THE 


PATENT NEEDLE ANNUNCIAT ORS BURGLAR ALARMS 


Batteries, Electric Bells, Push Buttons, Wire, Etc. Electric Bell-Hangers’ Supplies, Electric Gas 
Lighting Apparatus, Electro-Platers’ Supplies, Electro-Medical Machines, Experimental 
Apparatus, Etc., Etc. Send for Catalogue and get prices before purchasing. 

N. B.—See our Illustrated Advertisement in next issue of this paper. 


Annunciators 


2 5 Ho 10 Drope, $11 00 

a ai Sec and Eloctrician 355 a ‘ 1250 

Amica thn Wats Ti oi 
aeara NORWAY IRON 


Gravity Drop. 


Wo guarantee teo Satisfaction at lowest 
price. Write for te for quotations. 


H. E. & C. Baxter, 


neee Manufacturers of ELECTRICAL GOODS, 


Manufacturers of Patent Finished 
f 18 Fulton Street, Brooklyn, N. Y. 
Insulated Electric Wires, N 


Telephone and Incandescent Cords, 


ELECTRIC LIGHT WIRE, 


Magnet T Wire: Patent Rubber-Covered Wire, 
ased Wire, Flexible Cordage, 
Office and Annunciator Wire 


Underground and Aerial Cables. 


GREAT SUCCESS! 


Dr. GASSNER’S DRY BATTERY 


FOR ALL KIND OF OPEN CIRCUIT WORK. 


NEW YORK OFFICE: 


elephone Building, 18 Cortlandt 8t. 
P. 0. ACKZERMAL, Agent. 


— — 


E. M. F., 1.86. Internal Kanisa 0.32. 


Many thousands in use for Bells, Gas Lighting, renner es: Annunciators, 
Railroad, Fire and Police Signals, e 


| Write for price and particulars to 


A. SCHOVERLINC, 


u. 111 Chambers Street, e- e New York. 


fii 


Seventh & Woodbridge Sts., 


DETROIT, MICH., 


MANUFACTURERS OF 


ALL KINDS OF 
Telegraph & Electrical 
Machinery & Supplies. 


White Oak Pins and Brackets, 


Of Our Own Make, Plain or Painted, at 
the Lowest Prices. 


Correspondence and Inspection Solicited. 


Learner's instrument with no trunion key. 


Electrical Instruments & Supplies, 


BXPERIMENTAL & GENERAL MACHINE WORK, 


HOMER ANDERSON, - Peekskill, N.Y. 


FRUIT JAR BarTsRy ELEMENTS SENT BY Man. 


. 3 
ALL SIZES 

‘AND © 

QUALITIES 


For Electrical Purposes. 


EUGENE MUNSELL & CO., 


218 Water Street, New York. 


The Telegraphic Journal 
AND ELECTRICAL REVIEW: 

A WEEKLY JOURNAL OF THEORETICAL AND PRAOTIOAL 
ELECTRICITY. 
LONDON. 

Publication Office, 22 5 Row, E. O. 

Subecri ann inclu 2 in 
Great Britain. 103. 6d.; to countries in Postal Union of 
the first class, 21s. 8d. 


By al ment with the proprietors, we 
are enabled to supply any of our Subscribers with that 
excellent mon paper THE ELEÆCTRICIAN 
AND D ELECTRIC ENGINEER, of New york: 
post free for 128. per annum. Our Subscri 

will, in this 8 be enabled to obtain, at a very . 
tageous is valuable compilation of American 
Electrical news, edited by Franz L. Pops, Esq. 


AMERICAN AGENT: 
D. VAN NOSTRAND COMPANY, 
93 Murray Street and 27 Warren Diret 
NEW YORK. 


CHARLES C. SHELLEY, 
Printer, 


10 & 12 College Place, and 66 Park Placa, 
NEW YORK. 


‘Bpecialty:--Fine Periodical and Pamphlet Werke 


THE ELECTRICAL ENGINEER. 


Detroit Klectical Works, 


December, 188% 


Monthly, 
$2.00 Per Year 


113 Liberty St, New York, 


IS THE BEST ADVERTISING MEDIUM THROUGH WHICH TO 
REACH STREET RAILWAYS. 


Vol. V. 


— 


CONTENTS: 


Each Issue contains 120 Pages or more, including 30 pages of 
valuable reading matter and illustrations. 

A Directory of Street Railways in the United States and Canada 

A Directory of Manufacturers of Street Railway Appliances and 
Materials. 


THE STREET RAILWAY JOURNAL, - 113 Liberty Street, New York 


* THE DETROIT *< 


III FEED LUBRICATORS 


Are pronounced THE BEST 
By more than 20, 000 Users. 
SIMPLE IN OPERATION AND ALWAYS RELIABLE. 


A Lubricator sent on 30 days trial to responsible persons. 


“I would not take five times the cost of my Lubricator, if I could 
mot get another,“ is the statement often made by users. 


Liberal Discount to the Trade. » Send for Circular and Price List. 


DETROIT LUDRICATOR 00. 
129 Griswold St., Detruit, Mich. 


| Arz GENUI 
INGOTS 45 MANUFACTURES 


: REC TRADE MARKS. 


PHOSPHOR- BRONZE 


INGOTS, CASTINGS & MANUFACTURES. 


THE PHOSPHOR BRONZE SMELTING CO. LIMITED 
512 ARCH ST. PHILADELPHIA Pa, U. S. A. 


ORIGINAL MANUFACTURERS OF PHOSPHOR- 
BRONZE IN THE UNITED STATES AND OWNERS 
OF THE U. S. PATENTS 
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Evolution of the 
Electric Incandescent Lamp. 


By FRANKLIN LEONARD POPE. 


8 vo. cloth; 100 pp., with illustrations ; price $1.00. 


Whether you make, sell, or use the Incandescent Electric Lamp, or whether you only intend 
to do so at some future time, you cannot but be interested in the true story of its invention and 
development. It is a story which until now has been to all intents and purposes unknown ; a story 
of which detached fragments have been buried here and there in the files of forgotten newspapers, 
in the voluminous archives of the Courts, in the records of the United States Patent Office and in 
hundreds of other out-of-the way places. Mr. Pope has ransacked these repositories, and in this 
book has given us what he found, some of it well repaying the labor of the searcher. 

You will find this history—some parts of it—as interesting as a romance; but please under- 
stand that it is zo¢ a romance by any means. It is not, as some romances pretend to be, merely 


“ founded on facts: The facts themselves are presented—good solid facts, too,—and moreover 
the original and contemporaneous authorities are carefully cited by chapter and verse, while 
important documents are printed in full whenever necessary. 

If you want to know how the modern incandescent lamp came to be invented ; 

If you want to know who invented it, and when it was done; 

If you want to understand the important questions involved in the incandescent lamp litigation 
now going on between the leading electric companies of the United States ; 

If you want trustworthy facts, figures and dates, as distinguished from vague claims and 
unfounded assertions ; 

If you want a reference book and index to the literature of the subject of incandescent 
lighting ; 

Then you will procure a copy of this book, read it with thoughtful attention, and keep it by 
you so that you can get hold of it at once whenever you need it, which will no doubt be frequently. 

This book contains among other things of value, a tabular chronology of incandescent light- 


ing, to which you will often want to refer when dates are in question. 
8 vo. cloth ; 100 pp., uith illustrations ; price $1.00. 


Any dealer who sells scientific books will supply you with a copy in handsome cloth binding, 


for One Dollar. Or it will be sent by mail post paid, on receipt of price as above, by 


HENRY COOK, Publisher, 
Elizabeth, New Jersey, 
J. S. A. 
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he “AXO” 


Is the first real improvement in Porous Cup Bat- 
teries since the invention of the Leclanche. 
In it, the defects of the old forms 
are met and overcome. 


TRADE | Deep groovesinthecar- 


The flange of the por- bon ventilate the cup 
ous cup closes the ton through its whole length. 
of the jar making, practi- The carbon connector 
Sally, anoeled battery anid | is a patent metallic clamp 

f S which can be removed 
preventing the escape of | and shifted. 


liquid or salts. 


The E. M. F. of this an 
battery is 1.60 volts. us 


u AXO” BATTERY COMPLETE. —— 
with Jar adapted for Sealing. SEND FOR DESCRIPTIVE CIRCULAR .= 


THE LECLANCHE BATTERY Co., 


No. 149 WEST i8th STREET, NEW YORK. 


ALFRED F. MOORE, 


MANUFACTURER OF 


Insulated Wire. 


ELECTRIC LIGHT WIRE, 
TELEPHONE WIRE, 
TELEGRAPH WIRE, 


= ABER 
ie. 
Porous Cup. 


“AZO” 


Gravity Battery 


The Only Reliable Closed-Circuit Battery in Existence. 


After thirty years’ experimenting with other batteries, The 
Gamewell Fire Alarm Telegraph Co. adopted it as their standard. 


OFFICE, 
OFFICE oF THE GAMEWELL FIRE ALARM TELEGRAPH Co., 
1144 BARCLAY Sr., New YORK CITY. 


ANNUNCIATOR, AND a {| oo.. deb York, August 14th, 1885 
of 1 0% THE SOUTHERN ELECTRIC Co., BALTIMORE, Mp. 
ie f — 0 Jentlemen :—We have adopted the “MORRISON GRAVITY 
MAGN ET WIRE, i E fi ME BATTERY” as the Standard Fire ‘Alarm Battery Cor — com- 
1 7 anne ni A s service. After thirty years’ i itating- 
FLEXIBLE CORDAGE, ETC. i filii n. URIE n an the best fon of Gravity Battery ever: daviead. 
in) i | 10 Wen Yours — truly, J. N. GAMEWELL, 
i General Sup't Gamewell Police & Fire Alarm Telegraph Co. 


MANUFACTURED ONLY BY 


THE SOUTHERN ELECTRIC CO. 


Warerooms, Hoen Building, cor. North and Lexington Sts., 
Works, cor. Constitution and Monument Ats., 


BALTIMORE, MD. 


HHE at 
wi a i 
0 ap) i 1 


200 & 202 N. Third St. 
PHILADELPHIA 


WESTERN AGENT, 
C. A. HARMOUNT, | 
Electrical Department New Haven Clock Co., 
315 WABASH AVE., CHICAGO, ILLS. 


HARRISON'S POTTERY WORKS, 


PEEKSKILL, N. Y. 


g poRods Ls “THE CLARK WIRE.” 


OF ALL KINDS OF 


Also, Enameled, Glazed and Encaustic Art Insulation Guaranteed Wherever Dsed—Aerial, Undergr ound or Submarine. 


Tile for Stove Hearths, Etc. 
Send for prices. i In a letter from the IxsrEOroR of the Boston Fire Underwriters’ Union, under date of March 
29, gas he says: A Thoroughly Reliable and Desirable Wire in every Respect.“ 
H. M. RAYNOR, 


he Rubber used in insulating our wires and cables is specially chemically prepared. is quaran- 
teed to be waterproof, and will not deteriorate, oxidize or craek,and will remain flexible in extreme 
cold weather, and not effected by heat. The insulation is protected from Mechanical inj by one or more 


25 Bond Street, braids, and the whole slicked with Clark’s Patent Compound, which is water, oil, acid and, to & very great 
extent, fire-proof. Our insulation will prove durable, when all others fail. We are repared to 
New York. Single Wires of all gauges and diameter of insulation for Telegraph, Telephone and Electric Lights from 
Established FOR stock. Cables made to order 
stadiisner 


1859. 


ALL PURPOSES EASTERN ELECTRIC CABLE COMPANY 


— S 61 and 63 Hampshire Street, Boston, Mass. 
Wholesale and Retail. HENRY A4. CLARK, General Manager. HERBERT H. EUSTIS, Electrician 
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Flexible Gords Insulated with Balata. 


When the incandescent lamp was first introduced a flexible conductor was found desirable, 
pen y for movable lamps. account of i handling and sometimes with moist hands 
high insulation was found to be a necessity. Phillips, of London, was the first to apply gum, 
which he did in the form of a very thin rubber tape wound spirally around the stranded wires. 
Slight vulcanization was found necessary for the preservation of the rubber, which even then was 
found to be short-lived, and the vulcanizing material also corroded the wires badly. 


Under the above conditions the Bishop Gutta-Percha Co., of this city, was stimulated to 
find a better and more reliable insulator for the purpose. Its success is attested by the 
universal acknowledgement that its Balata Insulation is the best and most durable 
of an yet discovered. It is the only Gum Insulation used on Flexible Cords which is Water and 
Aci roof, which does not corrode the wire, and has stood over five years’ usage 


without a Crack ora F'law. 


Our Balata Cords are complete in themselves without any covering. The insulation 
does not have to be held on. They are just the thing for medical or other battery connections, 
made of any desired conductivity, any number of conductors, and covered with silk, Cotton or 
worsted braid, either plain or mixed colors. 


BISHOP GUTTA-PERCHA CO., - 420-426 East 25th Sl., N. V. 
AVulcanized Fibre Company, 


SOLE MANUFACTURERS OF 


se VOLCGANIZED+AND+GKLATINIZED+KIBRE,3 
The Best Insulating Materials Known. 


Adopted by all the Electricians in the United States and Europe. Fur- 
nished in Sheets, Tubes, Discs, Washers and Square Rods. 
General Office and Factory: New York Office: 
WILMINGTON, DEL. No. 14 DEY STREET, 


GRIMSHAW PATENTED WHITE CORE 


WIRES and CABLES. 


FIRE, ACID, AND WATELRPLR00F.—-——_— SS ———_ GRIMSHAW TAPE. 


NEW YORK INSULATED WIRE CO, 


R. E. NN Secretary, SOLE MANUFACTURERS, 
W. B. Dowss, Gen'l Supt. 6429 æ GSliBroadway, N: Y. 


OLMES, BOOTH & HAYDENS, 


~$ MANUFACTURERS OF <@— 


BARE and INSULATED WIRE. 


Underwriters’ Copper Cotton Electric Light Line Wire, handsomely finished, highest conductivity. Copper 
Magnet Wire, Flexible Silk, Cotton, and Worsted Cords for Incandescent Lighting. Round and 
Flat Copper Bars for Station Work. Insulated Iron Pressure Wire. 


PATENT “K, M. II WIRE 


For ELECTRIC LICHT, ELECTRIC RAILWAYS, MOTORS, `Ù 
TELEGRAPH and TELEPHONE USE. 


AGENTS FOR WASHINGTON CARBON CO.’S CARBONS FOR ARC LIGHTING. 


E"Aactories -WATEHRBUOURY, Conn. 


LL BARCLAY, Seihng Agent. The Rookery,” Chicago, Ill. THOS. L. SCOVILL, New York Agent, 25 Park Piace, 
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WESTERN ELECTRIC COMPANY 


CHICAGO. |_ NEW YORK. 


SEND FOR CATALOGUES of the following lines, in which we are 


the leading manufacturers and dealers. 


Annunciators, Belis and Pushes, Batteries and Battery 
Supplies, Patterson Cables, Electric Light Apparatus, In- 
sulated Wire, Telegraph Instruments and Line Supplies, 
Testing Sets, Builders’ and Repairers’ Tools, and other 
miscellaneous apparatus. 


We are sole Western agents for the sale of A. G. DAY’S KERITE INSULATED 
WIRE, which, after years of experience, we consider the best wire for the pur- 
poses for which it is intended. 


THE IMPROVED LECLANCHE FARADIC MEDICAL BATTERY. 


Price, Complete, 88.50. 


— {PATENTED MAY 14th, 1889... 


POLISHED HARD WOOD CASE. METALLIC PARTS ALL NICKEL-PLATED 
NON-POISONOUS, NEAT AND CLEAN. SPECIAL FEATURES 
OF NOVELTY AND MERIT. 


——FULLY DESCRIPTIVE CIRCULAR UPON APPLICATION.—— 


THE E. S. GREELEY & Co., 


Manufacturers and Importers of, and Dealers in 


Telegraph, Telephone and Electric Light Supplies, 


Electro-Medical Apparatus and Electrical Instruments of every description. 


ggg CELEBRATED VICTOR TELEGRAPH INSTRUMENTS 


DAYS. 
Kerite Insulated Wires and Cables 


FOR 


Telephone, Telegraph and Electric Light Use and Electrical Circuits Generally H 1 


The reliability and durability of Kerite Insulation is unsurpassed, as has been peo ven by years of experience. 
All rubber and gutta-percha 5 are very short-lived when placed either in the air or underground, and the 
supposed new isaulatitie materials now being presented to the public, are most of them old and discarded experi- 
mental products. The present high standard and uniform quality of Kerite is the result of thirty years’ experience. 


The attention of TELEPHONE MANAGERS is specially asked 2 our ANTI-INDUCTION TELE- 
PHONE CABLES. they being the most practical and durable in the mark 


TELEGRAPH, TELEPHONE and ELECTRIC LIGHT Wires, for either 
SUBMARINE or UNDERGROUND work a specialty. Estimates 
for complete systems of underground wires and con- 
duits will be furnished on application. 


AUSTIN G. DAY, SOLE MANUFACTURER. 
EDWARD B. McCLEES, den'! Agent, 16 Dey Street, New York. 


WESTERN ELECTRIC CO., Chicago, III., Sole Agents for the West. 
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LIST of NEW BOOKS JUST PUBLISHED. 


— MODEL and æ dend för CIA. 
REVISED TO OCTOBER Ist. XPERIMENTA C. E. Jones & Bro. | 487 Pages, 8vo., fully illustrated, Price, $3.00 


Allsop, F. C., Practical Electric Bell Fitting. . . 5 CINCINNATI, 0. 
ternate Current Transformer, 


1.25 — 
e R., Lightning Conductors, ro 5 WORK; SPECIALTY. (Mention this Paper) 
Badt, F. B., Incandesce nt Wiring Hand-Book ... 1. 
Badt, F. B. Bell-Hauger's Hand-Book............ 1 
Badt, F. B., Dynamo Tender’s Hand- Book, 1 
Beechey, F. S., Electro-Telegraphy, 12mo..... tos. ae 


Bottone, S. R., Electrical Instrument Making.. 1.20 IN THEORY and PRACTICE, 
Crofts, A., How to make: a Dynamo 75 R FLEMING : 5. 8 d. 
DuMoncel's Electro-magnets, Tr. by W harton. 75 ¥ 0» A. ane, a.,. 
and Geraldy, Elec. as a Motive Power. 3.00 . Professor of Electrical Engineering in University Col- 
Fahie, J. J., History of Elec. Telegraphy, 8vo. 3.00 BINDERS FOR THE ‘‘ ELECTRICAL ENGI- lege, London; Fellow and late Scholar of St. John's 
Fontaine's Electrolysis, Tr. by Berly, 8% 3.50 .. y C 8 Bind f College, Cambridge ; Fellow of University College, 
Foote, A. R., Electric Light and Power.. .. 1.00] NEER.”—Common Sense Binders.—Price one London; Member of the Institution of Electrical En 
Forbes, G., Diameter of Conductors, Paper 0 dollar each. postage free. Electrical Enei- gineers; Member of the Physical Society of London ; 
Gore, G., Electro Deposition, illustrated. 80 dollar each, A ectrical E D Member of the Royal Institution of Great Britain, dc. 


Gray, A., Absolute Measurements in Electricity... . 8.25} neer, 150 Broadway, New York. 
Hedges, K., Electric Light Precautions.. ... 1.00 


Central Station Electric Lighting... 1.25 a Ni hn Ml 
Holmes, A. B., Practical Electric ied EAT 1.00 Vol. I.— The Induction of Electric Currents. 
Hospitalier’s Domestic Ele actricity, Go.. 2.50 
Houston, E. J., Electrical Dictionary. es —CONTENTS :— 
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Stephen, V., Electric Lighting, 8vo....... 8 200 ages, Illustrated, 50 Cents. 
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ompson, S. P., Dynamo-Electric Machine, gvo. 5.00 1 Au nm Mn Forming Volume 96, “Van Nostrand Science Series. 


ribet Piha 
Subscriptions Received for all Electrical Journals, ~ 8 n O L | K D. VAN NOSTRAND COMPANY, 
E. & F. N. SPON, PUBLISHERS, 


} 23 Murray and 27 Warren Streets, New York. 
12 Cortlandt St., New York. 


HAS. A. CHEEVER, Prearpenr. WILLARD L. CANDEE, Treasurer. F. CAZENOVE JONES, GEN'L SUPERINTENDENT. 


No. 13 PARK ROW, NEW YORK. 
++ INSULATED =: 


Wires ana Cables 


OSE who have used OKONITE Wires and Cables are 
unanimous in their declarations that Okonite is the ot oe 
best insulating medium in the market, and as for dura- AWARDED A COLD MEDAL AT THE 
bility and toughness of compound, it is unsurpassed. + E MARK. PARIS EXPOSITION. 


SOLE MANUFACTURERS OF 


CANDEE AERIAL WIRE, 


Okonite Water-Proof Tape, 
Manson Proteoting Tape. 


BRANCHES :—Boston, Philadelphia, Chicago, San Francisco, Omaha, Cincinnati, Louisville, Minneapolis, 
St. Lonis, Kansas City, West Coast Telephone Co., South America. 


THE COE BRASS MANUFACTURING CO., 


TORRINGTON, Conn. (U. S. A.) 


MANUFACTURERS OF 


Sheet Brass, Copper, and German Silver. Brass, Copper, and German 
Silver Wire and Rods. 


ZINC RODS FoR BATTERY PURPOSES. 


Pure Copper Wire made from Best Lake Superior Copper, Conductivity 
Guaranteed. Blanks and Shells made to order from 
Brass, Copper, or German Silver. 
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THE BEST PROOF 


WHICH CAN BE OFFERED OF..THE: 


EFFICIENCY AND RELIABILITY 


OF i THE 


THOMSON-HOUSTON ELECTRIC RAILWAY SYSTEM 


is the fact that’ on the: Cambridge Division of the West-End Street 
Railway Company, Boston, 10,878 ROUND-TRIPS have 
been made Without a Single Loss. 


THE THOMSON-HOUSTON: ELECTRIC!'CO., 


620 ATLANTIC AVENUE, BOSTON, MASS. 
@148 MICHIGAN AVENUE, CHICAGO, ILL. 
WALL and LOYD STREETS, ATLANTA, CA. 


GEORGE WESTINGHOUSE, In., President. THOMAS B. KERR, Vice-President and Secretary. JOHN CALDWELL, Treasurer. 


THE OVERHEAD CONDUCTOR 


ELECTRIC > RAILWAY - COMPANY 


OF PITTSBURCH, PENN. 


. 


The Patents of JOSEPH R. FINNEY, owned and controlled by this Company, COVER THE USE OF 
OVERHEAD CONDUCTORS for supplying electricity for the propulsion of moving 
vehicles by means of TRAVELING CONTACTS. 


This Company owns and controls OTHER INVENTIONS OF IMPORTANOE in Electrio Railway Appliances. 


TEN CENTS per car-mile for HORSE POWER, for street railway ser- 
0 vice, Two-thirds as much to run with Electric Accumulators, Less 
than One-third as much to run with Overhead Conductors. 


o——THE OVERHEAD CONDUCTOR IS COMPARATIVELY INEXPENSIVE. ———e 


it la Quickly Erected. it Is Not Necessarily Unsightly. it Does Not Waste Electric Energy. 
it Does Not Easily Get Out of Order. 

Of the Twenty-three Electric Street Railways, in successful operation in this country, in January 1888, 
Nineteen are using the Overhead Conductor, and many others are under construction. | 
This Company is now prepared to license RAILWAY COMPANIES, CONTRACTORS 

and others desiring to use its patented invention upon OLD 
or NEW ROADS upon reasonable terms. 
NOTICE. is hereby given, that makers, sellers and users of infringing apparatus will be proceeded against. 
Information furnished upon application. Address all communications to 


THOMAS B. KERR, Vice-President and Secretary, Pittsburgh, Penn. 
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Sprague Improved Electric Railway Motor 


Is Superlor to any other Machine which was Ever Devised 
| for the Same Work. 


average of 98.75 miles per car per day. Maximum daily run of one car, 193 miles. Average daily run of one car for the month, 
114 miles. The duty required of these cars was constant, and of the hardest kind. The cars were obliged to run at the highest 
rate of speed all the time. The line passes two railway crossings. There were no reserve cars. 


During th th of May, 1889, the S the East 
THE RECORD IN CLEVELAND, OHIO. irna sire Raiwoy mado a tol of #5040 mile, or am 


— §> ADDRESS ALL COMMUNICATIONS TO 


16 and 18 BROAD STREET, NEW YORK. 
The Julien Electric Traction Company. 


This Company is now prepared to fill orders for cars. Its contracts with Street Railway 
Companies guarantee efficient service and economical results. Batteries, Motors and all 
Electrical Apparatus will be maintained at a fixed charge. No Generating Machinery 
(boilers, engine and dynamos) needed at the Station. Power may be purchased from a Central 
Lighting Station in each town or city for charging the batteries. Nothing is required in the 
Station but battery racks for shifting the batteries, Each battery rack has a capacity for fifteen cars 
and shifts the batteries in three minutes. 


This Company has now reached a high degree of perfection in the reliable working of its cars. 


For full information and estimates, apply to the office of 


THE JULIEN ELECTRIC TRACTION COMPANY, 
120 BROADWAY, NEW YORK CITY. 


DAFT ELECTRIC LIGHT COMPANY, 


ELECTRIC RAILWAYS for LICHT or HEAVY TRAFFIC. 
All Methods of Conduction. Storage Batteries. 


CENTRAL STATIONS fon POWER DISTRIBUTION. 


Dynamos 1 to 1000 h. p. Motors % to 100 h. p. 
i Standard Potentials 110 and 220 Volts. 


Executive Offices: 115 Broadway, N. Y, 


Works: JERSEY CITY, N. J, Please mention the ELEC. ENGINEER, 
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JOHN STEP 


HENSON COMPANY 


(LIMITED) 


—— FOR — 
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STREET CARS 


The Thomson- Houston Electric (fo, 


— - MANUFACTURERS OFT. 


ELECTRICAL APPARATUS 


For ELECTRIC ARC LICHTING 
INCANDESCENT LIGHTING 


By Direct and Alternating Currents. 
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Electrical Transmission of Power. 


Electrical Street Car Propulsion. 


The THOMSON-HOUSTON ELECTRIC dd. 


620 ATLANTIC AVENUE, BOSTON, MASS. 


148 MICHIGAN AVENUE, CHICAGO, ILL. 
WALL and LOYD STREETS, ATLANTA, GA. 
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Electric Light Plants 


INSTALLED IN 


Mills, Factories, Public Buildings, 
Hotels, Theatres, Ete., Ete. 


THE UNITED STATES 
ELECTRIC LIGHTING GO., 


(WESTINGHOUSE ELECTRIC CO., Lessees.) 


| MORE THAN ONE THOUSAND PLANTS IN OPERATION. 
| CORRESPONDENCE SOLICITED. 


| OFFICES: 


Equitable Building, New York City. 
Girard Bullding, Philadelphia, Pa. 
„The Rookery,” Chicago, III. 
American Central Building, St. Louis, Mo. 
Mitchell Building, Cincinnati, O. l 
328 Montgomery St., San Francisco, Cal. 
Kamm Buiiding, Portland, Oregon. l 
Daiias, Texas. 
1 Charlotte, N. C. 
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ELECTRIC POWER. al 


— 


ELECTRIC POWER. 


PROSPECTUS FOR 1889. 


The field, which this journal is to occupy, has upon investigation developed beyond the original expectations of its 

founders; who have, however, from the earliest stages of the electric motor business, appreciated its coming importance. 
We do not pretend to forecast the future of the electric motor, yet we feel that a glance at our columns should 

convince every engineer, whatever may be his class, that its advent is of rapidly increasing interest in many fields 
where electricity has heretofore been an unknown agent. | 

We are well aware that technical journals are giving this subject attention, but none of them can fairly cover the 
field. We find gems of information scattered in out-of-the-way places, and it is only by industriously concentrating our 
efforts upon this particular line of work that its importance is impressed upon us. In order to show the adaptability of 
the electric motor to various industrial purposes, the following partial list is presented showing the variety of work 
it is now doing because of its Economy, its Reliability, its Cleanliness, its Simplicity, and its Compactness : 


Air Compressors Cloth Measuring Machines Gas Machines Mangia Rewinding Machines 
Amateurs’ Sho Cigarette Machines Glass Blowers Machine Shops Refrigerating Machines 
Agricultural Machines Churns Glove Makers : Magneto Machines for Central Reaming Machines 
Bakers’ Machinery Carriage Trimmers’ Machinery Gunsmiths elephone Offices Sewin achines 
Barbers’ Rotary Brushes Drug Mills Hydro Extractors Metal Spinneis Screw Machinery 
Blowers Dentists’ Lathes Hair Pickers Mixing Machines Stone Sawing 
Bottling Machinery Dairy Machinery Hatters’ Machinery Medical Electric Machines Small Sh 
Box Makers’ Machines Dumb Waiters Hoisting Machinery Mining Machinery Seed Com 
Braiding Machines Drill Presses Hydraulic Presses Nickel Platers Saddlers M :chines 
Button Machines Dynamo Machines Hoisting Building Material Organ Blowing Shoe Machinery 
Butter Workers Driers Harness Makers Opticians Spice Mills 
Blacking Machines Die Sinkers Hair Picking Machines Oil Testers Soda Water Apparatus 
Burring Maehines Emery Wheels Ivory Turners Pumping Water Sand Paper Machines 
Brass Finishing Electro-Plating Ice Machines Platers Stamping Machines 
Brush Manufacturing Elevators l Ice Cream Freezers Polishing Lathes Surgical Instrument Makers 
Book Pinang, Envelope Machines Ironing Machines Pattern Makers Silk Winders 
Carpenters’ Machinery Fans for Cooking, Restaurants, Jig Saws Peanut Roasters Sausage Machines 
„Canning Machines etc. Jewelers’ Lathes Paper Box Machines Twisting and Spinning Ma 

Cabinet Makers Folding and Pasting Machines Kitchen Machinery for Hotc's paper Bag Machines chines 
Centrifugal Machines Fringe and Tassel Machinery Knitting Machines Paper Ruling Machines Ventilating Machinery 
Circular Saws Fret Sawing Laundry Machinery Paper Cutters Whip Making Machines 

P Cloth Cuming Machines Feed Cutters Lapidaries’ Machinery Planing Machines Wood Working Machines 
Cigar Box Machinery Fruit Evaporators Looms — Silk, Ribbon and Sus- Pen Makers Watch Case Machinery 
Confectioners Flour Packers and Mixers pender Parcel Elevators Washing Machines 
Corn Dressing Machines Fountains Laboratory Use Printing Presses Wax Thread Machines 
Cancelling Machines (Postage) Grindstones Meat hoppas Paint Mills Wire Covering Machines 
Coffee Mills Gas Exhausters Mechanical Signs Pill Pressing Machines 
Coffee Roasters Glass Embossers and Cutlers Manufacturing Jewelers Quotation Transmitter 


As the field of this journal will be largely outside of electrical circles, it appears proper that its readers should know 
something of the experience of those who have undertaken its publication. 

RALPH W. Pop entered business life in the steam railroad service in 1859, and subsequently learning telegraphy 
by the Hughes Printing, and Morse systems, has since been actively engaged in electrical pursuits. He was associate 
editor of Zhe Electrician and The Electrical Engineer, for over two years, and has since been engaged in literary work for 
various electrical and mechanical papers, both foreign and domestic. He is a member of the New York Press Club, an 
associate member of the American Institute of Electrical Engineers, and has been its Secretary since 1885. 

GEORGE H. STOCKBRIDGE, was for three years an Examiner in the Electrical Division of the United States Patent 
Office, and a practicing patent solicitor for five years. He was connected with the Electrical World for two years as 
Editor of the Patent Department. He is an associate member of the American Institute of Electrical Engineers. 

Henry W. Popre has been actively engaged in various branches of electrical industry since he entered the telegraph 
service in 1862. He was one of the original founders of the District Telegraph Service, and organized various existing 
companies. He was among the earliest of electricians to appreciate the future commercial importance of the telephone and 
the electric light, and still retains an interest in several electric light and power companies. He organized the National 
Telephone Exchange Association, of which he is an honorary member, and is also a member of the National Electric 
Light Association, and the Electric Club of New York. He is to-day a firm believer in the future of electric power 
transmission. : 

ELECTRIC POWER will be devoted to the joint interests of its subscribers, its advertisers, and its proprietors. Its aim 
will be the publication of valuable and interesting information, and the stronger its support, the more thoroughly will this 
duty be performed. 

The Subscription price of ELECTRIC POWER has been placed at $3.00 per annum for the reason that its field is 
growing so rapidly, that it appears probable a decided enlargement or more frequent issue will be necessary in the 
immediate future. We recognize the fact, however, that at the outset the amount of reading matter we offer is not equal 
in quantity to that given by the general electrical journals, and we therefore make the following offer to our readers : 

Until the rst of March, 1889, we will allow a discount of 3314 per cent from our regular price of $3.00 per annum, and 
of $4.00 for foreign subscribers within the Postal Union, for all yearly subscriptions paid in advance. 

We also offer the following List of Club Rates— no discount : 


ELECTRIC POWER and Electric Age, New York, Semi-Monthly, - - - - $3 00 
15 s Electrical World, New York, Weekly - — — - - 450 
id 8 “ Electrical Review, New York, Weekly, — — — — 4 50 
£ . “ Electrical Engineer, New York, Monthly, — œ — — 450 
18 ie „% Western Electrician, Chicago, Weekly, — — — è 450 
. sf “ Modern Light and Heat, Boston, Weekly, — - - — 450 


Send your subscriptions accompanied by the enclosed ſorm. Address, 


ELECTRIC POWER, 


(ELEVATORS, 75 LIBERTY STREET.) 150 BROADWAY, NEW YORK, 


À 
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INCANDESCENT LIGHTING 


The Westinghouse = 


Frlectric Company's 


Complete Central Station Apparatus. 


Dynamos for 500, 750, 2500, 5000, 5000 16-Candle-Power Lamps. 
Converters, Meters 


| 


E 


System 
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FOR 


== ALTERNATE CURRENTS. 


PERFECTED BY YEARS OF EXPERIENCE. 
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ST. LOUIS, CINCINNATI, SAN FRANCISCO, 
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PITTSBURGH, PA. 


Tre Westinghouse Frlectrie Company, ~, 
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THE 


ELECTRICAL = 


ENGINEER 


For 1890. 


Tur ELECTRICAL ENOIN REER for 1890 will be conducted upon the same lines as heretofore. 


Gratifying evidence is abundant that its course continues to receive the cordial approval of its 


readers. 


Among the contributors to THE ELECTRICAL ENOIN EER are the following writers on theoretical 


and practical topics :— 


Professor W. A. ANTHONY, Manchester, Conn. 

Lieut. G. L. ANDERSON, U. S. A., West Point, N. Y. 

E. G. ACHESON, Electrical Engineer, Pittsburgh, Pa. 

Professor C. F. BRACKETT, Princeton College. 

Davip Brooks, Inventor and Electrician, Philadelphia. 

CHAS. L. BUCKINGHAM, Law and Patent Department Western 
Union Telegraph Co., New York. 

H. E. H. CLIFFORD, 9. B., Massachusetts Institute of Technology. 

Professor CHAS. R. Cross, Massachusetts Institute of Technology. 

FRANK P. Cox, B.S., Baltimore, Md. 

Epw. CALDWELL. A. B., M. E., Boston. 

Professor H. S. CARHART, University of Michigan. 

CHAS. L. CLARKE, Electrical Engineer, New York. 

Dr. Louis Duncan, Johns Hopkins University. 

A. FLOYD DELAFIELD,, Noroton, Conn. 

Professor A. E. DOLBEAR, Tufft's College. 

Professor F. C. Van Dyck. Rutgers College, New Brunswick, N. J. 

C. C. Haskins, City Electric Inspector, Chicago. 

CARL HERING, Electrical Engineer and Expert, Philadelphia. 

SiLAS W. HOLMAN, S. B., Massachusetts Institute of Technology. 

Professor EDWIN J. HOUSTON, Central High School, Philadelphia. 

DUGALD C. JACKSON, Kearney, Neb. 

W. J. JENKS, Electrical Engineer, New York. 

Lieut. F. JARVIS PaTTEN, U.S. A. 

C. J. KINTNER, C. E., New York. 


H. WARD LEONARD, Electrical Engineer, New York. 

HERMANN LEMP, Electrician, Schuyler Electric Light Co., Hart- 
ford, Conn. 

THOMAS D. LOCK wood, Electrician, American Bell Telephone Co., 
Boston, Mass. 

OTTO A. Moses, PE. D., New York. 

WM. MAVER, JR.. Electrical Engineer and Expert, New York. 

Professor J. W. Moore, Lafayette College. 

Professor Epw. L. NICHOLS, Cornell University. 

Professor I. THORNTON OsMOND, Pennsylvania State College. 

GEO. B. PRESCOTT, IR., Electrical Engineer. 

Professor J. HOWARD PRATT, JR., Illinois College, Jacksonville, III. 

J. A. PowErs, C. E., Troy, N. Y. 

HowaRD PEACOCK, New York. 

Professor H. A. ROWLAND. Johns Hopkins University. 

FRANK J. SPRAGUE, Electrical Engineer, New York. 

W. E. SHEPARD, Mass. Institute of Technology, Boston. 

W. STANLEY, JR., Electrical Engineer. 

Gro. H. STOCKBRIDGE, Patent rt, New York. 

Dr. THEO. STEIN, Frankfort-on-Main, Germany. 

Dr. R. H. THURSTON, Cornell University. 

C. J. H. Woopgury, Boston, Mass. 

J. GILBERT WHITE, PH.D., Kearney, Neb. 

TOWNSEND WOLCOTT, Electrical Engineer, New York. 


TERMS OF SUBSCRIPTION FOR 1890. 


United States, Canada and Mexico, per annum..... 99 2 e 88.00 


Four or more copies, in clubs, each........ 
Great Britain and other countries within the Postal Union. 
Sire fn. ae 
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SENT ON TRIAL THREE MONTHS ror FIFTY CENTS. 
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ORDER FOR SUBSCRIPTION. 


To the ELECTRICAL ENGINEER, 150 Broadway, New York City: 


Please send to the following address, TuE EL kCrRICAL ENGINEER for ONE YEAR, 


commencing with the number for 
MN RMN Ga i ³ h 


—— —— EEweresesene D E R — i 


County 


, 18., for which I enclose $ 
Post Office__ 
State 


TERMS.—United States, Canada and Mexico, $3.00; Great Britain and Colonies within Postal Union, 16s. ; France, 20f, 


ty 
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To Consumers of Sawyer-Man Lamps: 


We owe an apology to consumers of Sawyer-Man Lamps for 
delay in the delivery of goods ordered by them during the last 
few months. The superiority of the Sawyer-Man Lamps has been 
recognized by consumers throughout the United States, and even 
abroad, in consequence of which our trade has increased so rapid- 
dy that we have now to meet the demands of over 2000 customers. 

Ve had hoped that the increase. in our manufacturing 
facilities would keep pace with the demand, but the latter has 
more than quadrupled within the year. Although our factory is the 
Largest of its kind in the world, and operated twenty-four hours 
@ day, we have not been able so far to give an output equal to the 
ever-increasing demand for our goods. 

Consumers are rapidly recognizing the fact that there 
is as much difference in the quality of the lamps as tn the qual- 
ity of any other article of manufacture, and pay a higher price 
for our goods than for the product of other lamp manufacturers. 
The uniform excellence of our lamps, their long life and freedom 
from early disintegration of carbon filament(the cause of the 
blackening of the bulbs, and consequent diminution of candle 
power), greatly offset the reduced prices of lamp manufacturers 
who make an “inferior quality of goods. 

The object of this ‘letter is to notify our customers 
that we are now extending our factory so as to double its present) 
output, and to beg their ‘indulgence until the arrangements in. 

progress for the Increase of manufacturing facilities are com- 
let ed; meanwhile, we will give our best effort to the filling of 
the orders of our present customers, who, we hope, will antici- 
pate their requirements as much as possible. 

Truly Yours, 


SAWYER-MAN ELECTRIC CO., 


— a 


General Manager. 
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W. D. SARGENT, Pres, JNO. A. BARRETT, V. Pres. and Cons. Elec. E. H. CUTLER, Treas, and Man. FRANK A. PERRET, Electrician. 


THE ELEKTRON MFG. CO., 


Nos. 79 and 81 WASHINGTON ST., BROOKLYN, N. v. 


——MANUFACTURERS OF TE 


erket Flecttic Motors and Dynamos. 


AUTOMATICALLY REGULATED, UNEXCELLED in SIMPLICITY and DURABILITY. 


The Only Machines having LAMINATED FIELD MAGNETS of SOFTEST 
CHARCOAL IRON, by means of which Higher Efficiency, Closer 
Regulation and Slower Speed are obtained than 
is possible otherwise. 


— ya CAREFUL INVESTIGATION INVITED.@t— 
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Barnes Patent Foot Fower Machinery. by > * 2 a 8 
. s Complete outfit for Actual Workshop Business. Lathes for Wood or 2 m = 22 = 
Metal. Circular Saws, Scroll Saws, Formers, Mortisers, by — J Em £ — 
Tenoners, Etc., Etc. a = m> & 5 
Our Patent Velocipede Foot-Power is without question the best yet © g> 3 a = sd n 
app! ied to Lathes. Read a few expressions from those using them: - on Mm ` 
“Ido not see how your lathes can be produced at so low cost. The 8 5 5 
velocipede foot-power is simply elegant." “Can turn a whole day, 
and feelas little tiredas though only walking around,” “In regard N 
to the velocipede foot- power, I consider the lathe without an equal.” ing 
“I sat at the lathe for il hours, cutting off and threading 144 steam s 


pipes. Those who saw it declared it equal to 15 hour jobin machine 


z : 
— z 
shop.” “Using the velocipede foot-power, the I busine can hold a steady E 
hand for doing the work.” For doing actual business, the lightest or 
the heaviest, give me the velocipede foot-power.” “The 4½ Lathe is 
equal to any costing twice the money.” What astonishes me is, how ex Þri 
you can make machines to pay you for 80 small sum of money.” The 
No. 6 Lathe is the most perfact tool I ever saw for the money.” “Ican > = | © 
do double the amountof work on the velocipede, that I can on any | v CG 
other style of fvot-power lathe.” “There is no tax on strength, the = =z 
body is at rest, steady, the hands and attention free for the job = | om 2 
The velocipede.—It is the best foot - power of any for lathes.’ P 
` If desired, “these machines will be sald ON TRIAL. The purchaser can have ample time to test E > =} 
them in his own shop and on the work he wishes them todo. Descriptive Catalogue and Price-Lisé y A ow o 80 
Free. W. F. & JOHN BARNES Co., No. 357 Ruby St., Roc kford, Ilb 8 q 8 . mcf 
be to = 
bas = * 
E = p> 
822 > 2 
=É o 
ER | 
The æn * v 
| | 
8 a | | 2 
| 
(Patent applied for.) — = = 
Designed especially for Electric Light Use È H 
ak 2 
A DRY VACUUM OF 29% INCHES GUARANTEED. 8 a es 
@ 
A number of these Pumps have been in use for over a year by the SAWYER- by = 
Man ELEOTRIO Co., of 209 Park Ave., Brooklyn, and by the THomson-Hovusron Z 0 o — S 
ELECTRIO Co., of Lynn, Mass., to whom we refer. N es = — y ne 
Vartous Sises in Stock and Progress. 8 8 > 5 2 2 m 2 = 
Si Zz C S <=: a”. 
. 
MANUFACTURED BY 5 7 5 3 2 5 z 
= cm 
| * 8 98 Fs 
NORMAN HUBBARD, 93 to 97 Pearl St., Brooklyn, N.Y. | 3 57 38 5 2 2 
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“C, & C.” ELECTRIC MOTOR COMPANY, 


402 and 404 CREENWICH ST., NEW YORK. 


— 


All Standard 
Sizes of 


Electric 
Motors 


FROM En 


— OO a 


NEW ENGLAND OFFICE :—32 Oliver Street, Boston, 


PHILADELPHIA OFFICE :—301 Arch Street, 
CHICAGO OFFICE:—Phentxz Building, 


Over 6,000 now in 
= Ya use in the United 
ag States 
So) 


: 
- 


2 ‘ 
4 Running Sewing 


Machines, Elevators, 

Printing Presses, 

Ventilators, Fans, 

\ Blowers, Coffee Mills, 

Polishing and Grind- 
ing Tools, ete. 


** 


24 662 j 1 ye 
n 


CINCINNATI OFFICE. 99 West Fourth Street 
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Patented 
% October 23, 1888. 
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CLEVELAND 


2 
N 
SINGLE & DOUBLE POLE, ARC & INCANDESCENT. INSTANTANEOUS OPERATION. 
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FOREST CITY ELECTRIC WORKS, 183 Seneca St., Cleveland, Q. 
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„| POWELLS PATENT |; n PATENT OILERS 
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28 Q “Çi * D Oil A 82 Especially adapted for Dynamos 
8 a 3 x igna ynamo ners. 3 42 and Electric Light Plants. 
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"on Fa — — 20 —:0:— 
SEN] = THE BEST IN THE MARKET. a z= P CYLINDER SIGHT FEED 
85 E 5 — — te 8 F CUPS, GOVERNMENT RE- 
2 8 Sight chamber is fitted with square window 8 5 | GULATION POP PAFETE 
8 ay R | panes, which are secured by brass end plates, 2 ; FA Steam Boilers, And other 
CHEO =| and can be removed for inspection, cleaning | & 8 z Sufety Steam Appliances. 
22582 or repairs, at any time, without stopping the |7: 22 Catalogues Free. 
288 p ; À 3 : ve gu 
Ca g% = | oil feed, while the machine is running. z N 2 Sa eo 
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90 7 2 4 = MANUFACTURED BY 8 8 
2552 m wa POWELL co. | 5 J. E. LONERGAN & CO, 
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oF 5 Nos. 50, 52 and 54 Plum St., Cineinnati, 0. $ 52. 21 RACE STREET, 
É l Please Send for Prices and Discounts. | @ a5 PHILADELPHIA, PA. 
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“oc ray MILL GLUTGH WORKS, 


CLEVELAND, O. 


Eastern Orrice, 18 Cortlandt Street, New York. 
CHIcado, 28 South Canal Street. 

MINNEAPOLIS, 305 Kasota Building. 

Kaneas Crry, 1221 and 1223 Union Avenue. 

EASTERN ENGINEERING Orricx, 146 Franklin Street, Boston. 


ELECTRIC LIGHT PLANTS || P ) mens 


DESIGNED, FURNISHED AND ERECTED. 


SEND FOR NEW CATALOGUE, ‘‘ POWER TRANS- 
HILL CLUTCH (A) MISSION MACHINERY.” 
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HEADQUARTERS IN NEW YORK CITY 


— FOR— 


Standard Milling Machines“ 


UNIVERSAL or PLAIN 


For Light or Heavy Work. 


3 == 2 
5 . iis ry ey 
DDr 


— 


‘wey ‘SaANaeset1.1VET 


‘SOVMUOS + LNSLWd + Ua AAI AA 


wl 


AOA GALdIVaV A‘TIVIOddsa 


= =< 
f Aa 


014 ‘ləng deoyg ‘shujuasu0s Gujuang 


[ 
M 
{ 
I 
S 


“ Ta wW 


SER 
MON 
LU equi W Jupa ‘SSON HIOA MON—: 8201440 


All sizes ready for quick delivery. Machines shown 
| in operation a by the Manufacturers. 


E. E. GARVIN & CO., 


Laight and Canal Streets, New York City. 
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SEND FOR ILLUSTRATED CATALOGUE. 


SHULTZ BELTING COMPANY, 


GIVES ar 2 MANUFACTURERS OF 

MORE D j, Shultz Patent Fulled Leather Belting and Lace Leather. 
POWER < — 5 Office and Factory: cor, Bismark and Barton Sts., ST. LOUIS, Mo. 

USING = 2 Our og is made of Leather, tanned on the surface only ; the interior (which is the fibre and strength 

LESS o — — of the hide) Is not tanned, but Rawhide fulled and softened by our paten proca: Our Belting is more 
WATER 2 S ple hugs the pulley better, transmita more power than any other, and is the only perfect Electric 

A OQ A e Ss ight Belt made. (Agents in all cities.) 

OTHER pu | Se OTTO GAS ENGINE WORKS. 
WHEEL. 55 . SCHLEICHER, SCHUMME 0. 


LESS GAS CONSUMPTION THAN 
ANY OTHER GAS-ENGINE. 


SIZES; 1, 2, 4, 7, 10, 15, 
25, and 40 HORSE-POWER. 


ey 


JAMES LEFFEL & CO. 


SPRINGFIELD, O., on 110 LIBERTY ST., N.Y. 


>? Gold ca Silver 
! 
i MEDALS | 
+e 
t 
Also Twin- ‘yling ler Engines. Engines and Dynamos combined. Many new and important im · 
provements, The “Otto” ix the che apest, when actual power is considere d. The simplest, most re 


liable and economical, Send for Prices and Desc ription. 


130 Washington St., Chicago; 18 Vesey St., New York; 156 Oliver St... Boston. 
Shops: Northeast Corner 33d and Walnut Streets, Philadelphian, Pa. 


BUSINESS VIREUCIORY AND INDEX OF ADVERTISEMENTS. 


Batteries, Galvanic. Electric Railways. 
Leclanché Batt'y Co., 149 W. 18th St., N. are x Daft Elec. Light Co., 115 Broadway, N.Y.. xv 
Southern BlearioOn’ Baltimore, Ma, x Sprague Electric Railwa and Motor Co., 16 
A. Schoverling, 111 Chambers St. N. . vil and 18 Broad St., N. TP— . xv 
(See also dealers in plies ) The Julien on Traction Co., 120 Broad - 
r TTT 
Batteries, Storage. The . — Conductor Ele Electric Railway, 
Brush Electric Co., Cleveland, O.. XXI Th ttsburg P xiv 
Broad omson-Houston Electric Go., 620 Atlantic 
Jule Elsotrio Traction 3 3 way xv Avenue. Boston, Mass pee sed xiv 
Bells, Electric. Electric Light Supplies, 
W. R. Ostrander & Co., 23 Ann St., N. Y.. iy Empire City Electric Co., 15 Dey St., N. Y... v 
Chas. E. Lee, 189-191 W. Main St. , Rochester, Forest City Electric Works, Cleveland, O. . xxiii 
6 ²˙·»m- ͤ x 81 v 
(See also dealers in Supplies. ) Engines and Boilers, 
Belting. Harrisburg Car M'f'g Co., Foundry and 
Machine De — Harrisburg, Pa. xxiv 
Chas. A x Be eren Condy Ferry Bt, N. L.. i a Engineering Co. and Oliver 565. Pin xxiii 
uthwark Foun achine a- 
Shultz I Belting Co., St. Louis, Mo . xxiv r rr e R “xxii 


Books and Electrical Publications. 


E. & F. N. Spon, 12 Cortlandt St., N. Y... i & xiii 
D. Van Nostrand, 23 Murray St., N. V.. vii & xiii C. E. Jones & Bro., Cincinnati, O 


Experimental Electric Work. 


. iv & xiii 

Street Railway Journal, 113 Liberty St. N. V.. viii Homer Anderson, Peekskill, N. Y............ viii 
Le 1 Inventions Industrielles, 6 s 

Boulevard de Strasbourg, Paris iv Engines. 
Electric Power, 132 Nassau St., N. Y....... xviii Gas Busines 
Evolution of the Electric Incandescent Schleicher, Schumm & Co., Phila., Pa.... xxiv 

Lamp, by Franklin L. Pope............ ix N 

Gas Lighting Apparatus. 

ren A. L. Bogart, 22 Union Square, N. Y iv 

Brush Electric Co., Cleveland, oOo. xxvi r krd H. Binds die W. 27th St., N. F- 3 v 
6 IN 

Cars for Electric Motors. 93 mann * 
John Stephenson Co., 47 W. 27th St., N. . xvi Glass Globes and Radiators. 

Condensers. Phoenix Glass Co., 729 Broadway, N. Y.. .. vi 
Wm. Marshall, 2 University Building, N. Y. i Heat Regulation. 

Contractors. Chas. E. Lee, 189-191 W. Main St., n 
Jarvis En germ 3 St.. 8 xxiii E OET A TTEA T iv 
Leonard & Izard 1e Rookery,” icago 

(See Electrical Engineers. ) Insulating Materials. 
George H. Pride, 9 Dey St., Nr i Insulators. 


(See Electrical Engineers.) Union Porcelain Works, 300 Eckford St., 


Copper and Brass. n. Soya ciane écedaiceuess S 
2 Brass & Copper Co. ` 19 Cliff St., Insurance. 
—.!.. . ̃ aa xxvi 
` : Liverpool, London & — (Fire), William 
Coe Brass M’'Pg Co., Torrington, Os........ ziii & Pine Sts., New York........ TELE v 
Diamonds, Ta 
John F. Saunders, 26 Maiden Lane. Y m ps. 
Edison Electric Light Co., 44 Wall St., N.Y. xxv 
Dynamo Machines and Electric Motors. The E. 8. Greele Co., 5 Dey St., N. 18 — xii 
— ee Electric Lighting and Electric Motors.) Heisler Electric Light Co., St. Louis, M 0.... XXV 
rush Electric Co., Cleveland, o. xxvi * Man Electric Co., 510 W. 28d St., 
Edison Elec. Light Čo., 18 Broad St. N. V. r 8 YF I ah eee seca s cee dacalet ruses wen 
Elektron Mfg. Co. 79-81 W ashington Sb. Westinghouse an Co., Pittsburgh, 
Brooklyn, N. A a a xxii aT INS ope NRA 
Heisler Electric Light Co., St. Louis, Mo... xxv 
Sa A am Electric Co., 510 W. 284 St., ; Lawyers, 
l xx 
Lane alae AA. ROD Atle Walter L. Sessions, Jr., 517 First Wan 
Thomson: Houston Electric Co., 620 Atlantic 
. ͤ—B—— <e'oe Gan tnciscdcace xvi | Bank Building, Chicago, Ill.... . ... 
FFP Machinery and Tools. 
Western Electric Co., Chicago, Ill........... xii W. F. & John Barnes Co., Rockford, III.. . xxii 
Westinghouse Electric Co., Pittsburgh, Pa. xix Detroit Lubricator es Detroit, Mich. viii 
z he EAE oa ee xxiv 
W. H. Cole, 502 W. 58d St., N. V.... . . . . v Hill Clutch Works. Cleveland. G. xxi 
Woodhouse & Rawson, 11 Queen Victoria J. E. Lonergan & Co., 211 Race St., Phila., 
St., London, Eng... -.. se, . iv Pat a aA Ro Fe xxiii 
George H. Pride, N. i The Wm. Powell Co. „ 50-54 Plum St., 
Leonard & Hard, The Rookery,” Chi i . a ceux xxiii 
M. 8 Jr. & Co., 608 Chestnut St., a Southwark Foundry & Machine Co., Phila., 
DRU ² r l. 2 in eee al aoe es we ii 
Jarvis Engineering Co.,61 Oliver St., Boston. xxiii iiz xx 
Electrical Experts. Measuring Apparatus, 
G. H. Stockbridge, 132 Nassau St., N. . A. 2 Eaton, 191 Fulton St., Brooklyn, N. Y. v 
E. P. 2 Temple Court, F. T. . 1 & ii J. Queen & Co., 924 Chestnut St., 
Johus Hopkins University. Baltimore, Md.. 1 Tung N ae Che TR ey ae ce v 
Wm. waver, Jr., 31 Nassau St., N. . 1 


Medical Electric Apparatus. 


Electric Lighting and Electric Motors. The E. S. Greeley & Co., 7 Dey St., N.Y. xii 


I. W. Colburn & Co., Fitchburg Mass....... Jerome Kidder M'fg Co., 820 Broadway, N.Y. i 
C. & C. Electric Motor C O., 2 Wall St., N. V. xxii . 
Sprague Electric alway: and Motor Co., 16 (See also dealers in Supplies.) 
Sperry Electric Co., 104. 198 S. Clinton St., 
r sca. cod NA xxiii (See Electric Lighting and Motors, also 
(See Dynamo Machines and Electric Motors.) Electric Railways.) 


GEORGE WESTINGHOUSE, Jr., Prest. C. H. JACKSON, Vice-Prest. R. PITCAIRN, Treas. A. T. Rowanp., Sec. 
HENRY SNYDER, Gen. Man. E.H. GoopMan, Ass’t Gen, Man. R. H. Soblx, Gen. Ag't. J. T. Hamsay, Sup't. 


THE UNION SWITCH AND SICNAL co.: 


OF PITTSBURCH, PENN. 
Sole Manufacturers of 

The Westinghouse PNEUMATIC Interlocking and Block Signaling Systems. 

Railway e Switching and Signaling Appliances, | 
Interlocking Signals, for Junctions, Grade Crossings and Terminals, | 

Mechanical and Automatic Block Signals, | 

Frogs, Crossings, Switches and Switch Stands, 

Catalogues, Plans and Estimates furnished upon application, and all information cheerfully given. 


Also, Sole Manufacturers of the WESTINGHOUSE PRIOTION Bi BUFFER, applicable to every form of Coupler. | 


Office and Works, SW ISSV A} LE ( (near P ‘ittsburgh), PENNA, U. S. A, 
New York Office, 15 Cortlandt Street, H. S. PFEIL, Sup’t of Construction. 
Chicago Office, Home Ins. Building, . H. McDUFFEE, Western Agent. 
Boston Ojjice, 31 Lancaster Street, C. A. SCOTT, Electrician. 


Mica, 
Eugene Munsell & Co., 218 Water St., N. Y.. vin 


Patents. 


Howson & Howson, Philadelphia, Washing - 

ton and New York........... 3 
G. H. Stockbridge, 132 Nassau St., N. Y 
E. P. Thompson E. Temple Court, N.. 1 4 ii 


Platinum, 
H. M. Raynor, 25 Bond St., New York....... = 


Porous Cups. 
Harrison's Pottery Works, Peekskill, N. . x 
(See Supplies.) 
P rinting. 


C. C. Shelley, 10 College Place, New York.... viji 


Protective and Alarm Apparatus. 


Holmes Burglar Alarm Telegraph 518 
Broadway, New York.... eS 


Pumps. 

Norman ae 93 Pearl St., Brookly. 

N. T... „„. aoe e 

Railway Signals and Switches. 

Union Switch & Signal Co., Swissvale,Pa..... H 
Springs. 

Cary & Moen Co., 234 W. 29th Street, N. T. xiti 
Steam Engines and Boilers. 

(See Engines and Boilers.) 

Supplies, General Electrical. 


Homer Anderson, Peekskill, New Tork 
J. H. Bunnell & Co., 108 Liberty St. 3 
H. NY. Baxter, = — is ee 


222 naan v 
The E. S. Greele Ér a St., N. T. 
Southern Elec 5255 3 — 
Chas. TM 180-191 W. Main St., * 


Sts., Detroit. Mich. .. b Will 
Westinghouse Machine Go., Pittsburgh, Pa., xxv 


Telegraphic Apparatus. (See Supplies.) 
Telephones, 


American Bell Telephone Co., Boston........ ie 
Elgin Telephone Co., Til, a awe 3 
Shaver Corporation, 120 way, N. Y.. 


Water Wheels. 
James Leffel & Co.,Springfield, O., & N. Y. xxiv 


Wires and Cables, 


American Electrical Works, Provident, 
Ansonia Brass&Cop. Co., 21 GlitSt N. F. zmo 
Bishop ae Percha Co., 422 E. Sth 


fee PP eee eee eee eo’ . eee bno 


xi 
Coe Brass M'f'g Co.. Bote y 3 
3 St., New Lok. = 

xX 


77 


le Co., 61 Hampshire St., 


Boston, Mass. e 
Holmes, Booth & Haydens, 25 Park Place, 


KK“ Wire, — Booth & & Haydens, 
25 Park PL. * N. så St. Ph — Pn. see. xi 
Alfred oore Phila., Pa. 
New York Insulated Wire Co., 640 K i ` 
Broadway, N. R... sess SC 
Okonite Co., 15 Park Row, New York... xii 
Paos hor'Bronse E 512 Arch St., 


Washburn & Moen N Worcester, 
Mass. New York and = 


WANTED. 


Clean copies of the “*ELECTRICIAN™ for the 
months of February, March and May, 1882, for which 
$1.00 each will be paid at this officé; and of the 
'' ELECTRICIAN AND ELECTRICAL ENGINEER ™ 
for the months of February 1885 and 1686, and 
January 1887, for which 50 cents each will be paid. 


The Electrical Engineer, 
150 Broadway, New York. 


Press of C. C. SHELLEY, 10 and 12 College Place, New York. 
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